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c^etA^(^p(L s^ss'ioK Pti>:bRtsse5 

The Environment of Urban Society 

H«Wentwortli Eldredge 



Urban society today centers around the industrial nity which itself— a product of the 
Western world's industrial revolution— is only about 150 3'e a rs old. There arc important 
precursor city types prior to the industrial form, and there will most certainly be a post- 
industrial city.^ 

Man stopped his roaming hunting stage with the beginning of the settled Ne^:4chic 
vilJages over 10,000 years ago; from these emerged with ever-increasing size, com- 
plexity, and grandeur the fantastic pre-industrial cities of antiquity. They must have 
been wondrous to behold (if one held one*s nose) with their gaudy barbaric vibrancy. 
Sumer, Babylon, Tliebes, down to Athens,' "Alexandria, Ronn,, Istanbul. For the upper 
classes a wondrous, if short, life could be possible in these great centers; not for the 
poor. Leaving the West, th^re were ancient Delhi, Isfahan, Peking, 2 and much later in 
the Americas Tenochtitlan, Chichen Itza, and Cuzco reached their own high development 
prior to the arrival of the armed conquistador es with their guts, gall, and primitive 
cannon. iMany African and Oriental cities today still — although touched with exported 
industrial lesions — remain in this pre-industrial stage. 

Returning to the main line of Western development again, urban life developed througii 
the medieval towns to the bustle of London, Paris, Florence, and Ghent in the fifteenth 
and sixteentli centuries, on to the suave elegance of Moorish Spain in Toledo, Cordova, 
and Malaga. In time handicrafts gave way to the putting-out system; wind and water were 
harnessed, and simple trading cities in the Lowlands and in England began the plodding 
march toward industry. With more sophisticated agricultural technology, tenant peasants 
were tlirown off the land and searched their fortune in the city. Stadtluft macht frei — 
"city air brings freedom" according to the medieval German proverb. The serf became 
the free burger — or did he'?'^ 

Generally he landed in a dank workshop factory and lived in a filthy hovel often 
attached to the job. The noisome factory of early 'Coketown' emerged to produce a flood 
of goods — and to crush its operatives once fossil fuels were harnessed to the steam en- 
gine, iron and coal are our heritage — our environnient — and as recent ecological- 
environmentt?I furor attests, we have not yet learned to live here physically— much less 
societally. In the two-million-year, twenty-four-hour time clock of man's life on earth, 
only the last few seconds have been lived in industrial cities. We are neophytes, rank 
amateurs at the urban game. 

The pushes of changing agricultural styles and the pulis of job and excitement acted 
as strong centripetal forces packing in-migrants into the industrial towns — coming from 
peasant villages across the wide oceans to people America's raw new cities (for the 
record, slaves were of little use in industrial factories — much too costly to keep them 
well fed and eager to work}. The first industrial cities were tight little places of shops, 
jobs, dwelling^;; and remr jnts remain in the central business district today within the 
narrow boundaries of the non-functional political city of the United States. 

With the advent of the steam suburban trains and the electric trolley commenced 
the first phase of metropolitan centrifugal expansion into "the street car suburbs" of 
the late nineteenth and early twentieth centuries. With the advent of private wheels — 
the now omnipresent automobile— and metalled highways on a considerable scale after 
World War J, the second phase of metropolitan expansion took place. Post- World War II 
sasv svith explosive force and super highway facilitation (not to mention the accessibility' 
of F.A.A. mortgages) die drive to gobble up tlie hinterland in square miles of faceless 
suburbia. 

Thus tlie metropolis became standard urban society. The old central city (locked 
into its archaic limits and archaic policies) became surrounded by a host of suburbs, each 
pursuing a disconnected, blythly-selfish pattern, although still sucking on the tit of old 
mother city."^ 

But the metropolis has already been out-distanced and is slopping in an untidy fashion 
into the next, forming a megalopolis or urban region. Atlantic City is but one gaudy 
''Hedonopolis"^ in BOSWASM, the formless urban giant reaching from Boston to Washing- 
ton—actually from southern Maine to northern Virginia — witii a population of close to 
40,000,000 urbanites. There is SANSAN (San Diego - San Francisco) and CHIPITTS (Chi- 
cago-Pittsburgh) over here and in Europe RANDSTAD HOLLAND (Utrecht, Delft, Rotter- 



dnm, tho Hague, nnd Amsterdam) and the GOI J')l'!\' I'Kl.W'GLJ- aforminp linking I'aris, 
London, and Bnissci.s. In Asia can be found Japan's PACIFIC: BI-I T (dicir name for it) 
tyino: Kobo, Osaka, Kyoto, N a gov a, Tokyo, and Yokohama like sulphurous heads along the 
new Toknido l ine ('"Hie Bullet Train") averaging 130 miles per hour with departures 
from Tokyo every te.. minutes during the day. 

Konstantinos Doxiadis, the Greek philosopher/planner promises us I-. cumenttpolis or 
the world city of continuous I'.rbnnism for the middle of the next centu/y — unless man 
stops breeding. Although nothing will stop the 7,000,000,000 world population almost 
certain for 2000 A.!).; the breeders are all here already hard at work. 

In the 247 Standard Metropolitan Statistical Areas (SMS A) of the United States and 
Puerto «icc3 now dwell 70^^> of the population, with 31% plus in central city and ?,S% plus 
in the suburbs. We are now, of course, a physically urbanized nation; we are also a psy- 
chically urbanized nation as the remaining 30^^, non-metropolitan dwellers tend to wear 
„,^tlic same clodies, eat the same foods, drive the same cars, watch the same TV programs, 
alTS at times appear to have the same ideas as urbanites. With the advent of "the wired 
city" as it is called, based on tw-o-way cable TV and "people's satellites" with infinite 
channels as a possibility, everyone will be wrapped in one big iiappy urban communica- 
tions recipi-ocating network for transactions, education, and amusement!^^ 
1) 

THE NATURE OF THE URBAN ENVIRONMENT 

It is obvious that we all spend most of our lives in the urban environment; it is hard 
CO escape in the Jate tcventieth century unless it be to Yellowstone (a wilderness slum), 
some mildly polluted beach, to the tinsel make-believe of a Disneyland, or V, or even 
drug-Utopias. Tiiis urban environment is actually a national system with territorial sub- 
systems and funccionai subsystems, all of which is a radier complicated way of saying 
that describing the city today is infactclose to describing America. And that in describr 
ing America as an ove^-all systemor G.estalt, a holistic planner must accept that "every- 
thing relates to everyihing else" befoi'e attempting for anaJytical purpose to break tins 
macro- urban environment apart into meaningful, functional subsystems. To treat por- 
tions separately of the great booming complexity of the urban scene is merely a device to 
offer graspable intellectual handles for first understanding and, second, guiding urban 
society hopefully in a "good" direction. 

There are four convenient functional subsystems, interpenetrated and symbiotic 
(linked and depending on each other), which can be fruitfully examined; 

1) the natui'al environment 

2) the man-made physical environment 

3) the societal environment 

4) the cultural (internal) environment. 

The Natural Environment ^ 

it can be argued that there no longer is a natural envivonment; it is so man-n-.odified. 
But Mother ll^artii does at least exis:, as we know from the astronauts' photographs, al- 
though not so easy to glimpse clearly these days. The air is fouled up and the sun hides; 
the good earth is covered by asphalt and buildings, scarred and littered, robbed and de- 
based; the water has turned to smelly scum, both fresh and salt variety; plants and 
-forests are sad in the urban place and fight a losing battle;^ animals/ birds/fish have the 
W'orld L ife Foundation and the Audubon Society as friends, but few others, it would seem. 

We have left garbage on the moon, garbage in space, and garbage now forms multiple 
tiny pUinets round our earth. Possibly there is only a romantic amenity value in a joyous 
lusty physical environment, but it is getting perilously close to questions of health/life 
and death, as everyone now knows. There is hope: the Thames in London is coming 
back, and good fish again swim up to the city; birds fill the parks as smoke-frec area 
bans lead to clear central city air. Both the Israeli and the Chinese arc reforesting their 
unhappy barren lands, and even we brought the Oust Bowl under control in the 1930s. 
There are the Green Fingers of fresh woods reaching into central Stockholm and Oslo; 
lakes are coming back again slowly (see Minneapolis' fine inner suburban system). But 
there is still much to do, and cries of Zero l^conomic Grow-th (2FG) and a "steady state 
earth" are of great concern to young technologists who are joining those who rightly 
perceive that the crucial nub of the whole thing is simply too many people. Zero Popula- 
tion Growth (ZPG; is the new slogan. 
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The Man -Made Physical Environment 

It can't be escaped! At the personal level men arc wrapped in clothes, grasp utensils, 
tools (pens), have eye glasses, hearing aids, false teeth, anr" wigs. Some carry tape re- 
corders, wrist watch alarm clocks, and personal radios s^'apped to their bodies; a few 
have artificial organs, limbs, andelectronic heart regulators. And everyone wants private 
wheels. In our dwellings humans are crated, padded, aided, cozened, and annoyed by 
things that are quiet and things that are to be directed and move in alarming ways making 
nasty noises. Suburban dwellers' contact with Nature in the 100 x 50 garden estate is 
lightened by the power mower and that lovely necessity, the snow blower, riding tractor. 
At the community level, there are man-made hospitals, schools, police stations, theaters, 
transport (public wheels), parks, government installations, police cars, and streets, to 
name some of the more omnipresent man-made portions of the physical environment. 
Our economic life cages us in stores, factories, offices, and supplies us with power, 
communication media, storage, and transport (semi-public wheels and wings). A "city" 
can be looked upon as a production center for goods and services which it trades with 
other centers for desired goods and services (of course, a city's "economic" system must 
serve itself). Thus an inefficient work environment spells Nekropolis, a dead city. This 
is the well-known balance of payments problem here on a mini-scale — an urban accounts 
system. 

For good or for evil, we arc contained in a man-made physical shell just as a box 
turtle is locked into his carapace. There will be no return to nature shortly possible; 
there is no place to hide from the man-made world on earth — except for short spells with 
enormous man-made support systems. 

The Societal Environnrient 

Naturally, as a social scientist, 1 am convinced that s* "Aal institutions are a more 
powerful and important part of our real world than harried r^>iture ( physical gadgetry; 
some of you may differ. TheoreticalW, it is possible to vade the network of custom 
that entraps everyone in a civilized society which is presumably able to offer a rich 
variety of options. Closer examination indicates that options ar^ limited by what a par- 
ticular Society at a particular period in time has built into its social structure. 

Component major parts of the societal or social environment which industrial city 
dwellers face here in the 1970s can be crudely and incompletely broken apart for rapid 
examination into four parts: (a) a stratification system, (b) family/community institu- 
tions, (c) the mixed economic system and (d) the political scene, 

(a) A stratification system. All societies have classes (and some have castes) and 
some form of hierarchicalranking of individuals ina status system (Jean Jacques Rosseau 
and current egalitarians to the contrary). Such a system may well perform important 
functions in motivating people intogetting society's necessary tasks done. While classless 
society is an old iMarxian shibboleth, practicing Marxists have done poorly (see "the 
New Class" or bureaucracy in the USSR) andiMao's Red Guards turned loose in the Great 
proletarian Cultural Revolution to purge their grasping bureaucrats in the late 1960s, 
Frankly, though, the mobility question of how to climb the status ladder (or descend) is 
the key to a reasonably satisfactory situation; the newest in-migrants to American cities 
are stymied. The black population does not have vertical mobility to go up or even hori- 
zontal mobility to move out to the suburbs to escape the grinding pressures of the central 
city ghettoes now exacerbated by the vicious drug culture. Between I960 and 1970 there 
was an increase of 3,200,000 blacks and 500,000 "other races" in the SMSA's central 
cities, while 600,000 whites left. This resulted in a suburban SMSA increase of 15,500,000 
whites while blacks added only 800,000 to the suburban rim of the central city metropolitan 
population. As a result, the black revolution has simmered down a bit with a shift of 
tactics to central city politicking where power now is in the hands of the black majority 
(or close to it), Newark, Washington, and Cleveland are cases in point, all having had 
or have black mayors. 

Still, planners and their social scientist friends bel.revethat until there is easy relief 
for compacted black populations in central city to move into the suburbs, there 'A'ill be 
urban troubles. 

(b) Family/community institutions. It is not clear that the conjugal nuclear family 
of man, wife, and a few children is ordained in the Laws of Nature. Actually, Americans 
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pnictxe j^erial monogamy, with one-fourth to one-fifth of marriages ending in divorce. 
In tlvj big impersonalmanheapof the city, personal psychological reinforcement and actual 
cio.sc social aidcould conceivably be found in the family and this most certainly does occur 
in the middle class which (at least until the pubert\' rites of the young) has found in 
privatism a haven. There is no community to speak of in the old small town/ neighborhood 
sense in suburbia or middle- class central city areas. Conversely, the working class 
and the losver class poor need support both of family and fdends and sometimes find it 
while, especially with the latter group, sometimes they don't. ^ 

The welfare worker is the only community "warmth" available to the often-alienated 
poor — read "black" all too often. At the same time, feeble atteirpts arc being made and 
have been- since the New York Regional Plan Association plan of 1929 to build "physical 
neighborhoods" in the hope of creating "community" once again (more prevalent in a less 
mobile ago) for the amorphous central city populations. These quasi- neighborhoods are 
conveniently located around an elementar^', school, parks where possible, shopping facili- 
ties, and minimal community buildings as infrastructure; there are in almost no cases 
jobs available except in the "New Towns in To^^ti," a more sophisticated recent idea. 
Welfare Island in New York City and Fort Lincoln in Washington, n.C», have a much richer 
mix planned with advanced education, local govemment, wider community public and 
private furniture, and jobs — not to mention ideas of pedciitrian-free central pla^a/ 
bazaar-like areas. 

Concurrent with this increasingly sophisticated thinking about urban society, there 
is quite likely a reaction to black power on one hand and a general reacnon to the WAST 
establishment on the other showing in a growing sense of ethnicit^^ and a desire to hang 
onto the old heritage, Italians in Newark feel this, and insults to the Mafia in Brooklyn 
are perceived as .nsults to Italia. Actually, the melting pot idea was too naive and far too 
rapid a "solution" to the heterogeneous American population inputs. ^\'ho wants one 
dead level of mass culture, in any case? Newer conceptions of multi-group society are 
based on ethnicity for those who wish: various Slavic groups in Detroit; the Jewish s Lib- 
culture; Chinese special cultural facilities in San Francisco as well as a grovving .Tap.'inese 
identity there (furthered by the Mother Country), as once Imperial Germany aided German 
immigrant societies in the years prior to World War I. 

. Thus societal and physical designing are at work consciously and semi-consciously, 
weaving a slightly richer future tapestry of options (both ethnic and other) for tlie Ameri- 
can future in hopefully identifiably local configurations. It should be recorded l.^re tiiat 
tlie "non- territorial community" at the professional level which generally transcends 
space and die extreme suburban horizontal mobility militate against a narrow spatial 
concept of the neighborhood as tlie Swedes, for example, have discovered in the neighbor- 
hood planning of their brilliant semi-satellite cities surrounding Stockholm. People like 
to move furtlier in their Saabs and Volvos than the original largely physical designers 
believed they would. 

The loss of community (the loss of any sense of local togetherness and responsi- 
bility)^ is one of die main causes for the sad rise — if our crime statistics are to be 
believed — in "crime in the streets" and "crime in the home;" the senseless violence, 
cruelty, vlciousness of the young hoodlums — again the drug culture — who for one reason 
or another feel and are outside the general society/culture of the U.S,A, Widespread fear 
is the result. The hard indifference often of onlookers — remember the savage crowd 
egging a potential suicide on a roof cornice to jump for their thrill of the day — is remi- 
niscent of the vacuous plebes of Kome -imused in the coliseum by bloody circuses — having 
been fed their bread, 

Was it not Pogo who said, "We have found the enemy and he is us." A guts reaction 
to all this animalit^', of course, was Nixon's re-election in 1972, 

(c) The mixed economic system. At the present juncture, one is tempted to say 
mixed- up system as the United States, *:he richest nation in the world, fumbles its way 
into the future almost rudderless — complaining loudly all the time. 

In short, pure private capitalism no longer exists — if it ever did. Business and 
govemment are partners (along with the labor unions) as the economy is controlled and 
directed in a hit-or-niiss fashion (there is no national plan, as, for example, Japan and 
France enjoy) through credit manipulation, massive subventions, wage and price controls, 
etc. At the same" time, shrewd American big business has opted to get out of the confines 
of a national 'economy and turn international,^^ as IBM so well illustrates. American 
investments within Europe, it is said, now form the third most powerful economic combine 
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in the world. In addition to a politico-economy and the intcrnarionaj corponition, there 
is a we 11 -advert 13 ed and inci'ca singly powerful "consumerism" symbolized by Nader 
advocating production for "use" rather than for "profit" within capitalism. This is 
hardly a r-^w idea; actually it already had firm roots in the I'-X^Hs when tiic Consumer's 
Union took the same line (relatively unnoticed), and socialism iias been on the same tlieme 
for 150 years. 

These macro trends, of course, affect the urban environment witli some rather 
special local twists, Tlie growth of the urban sei'vicc industries continues ftertiary) and 
now the information (quaternary) comniunicatjon 'knowledge industries are felt by many 
to be moving into city dominance. Central city has lost traditional industry and much 
shopping (along with the middle-class whites) to the subu>*bs, but still remains the head- 
quarters for big buiiiness, big government, and big recreation f >m the coiossen for sports 
spectaculars to the rather feeble higher culture, which is increasingly priced beyond the 
means of most citizens. 

City jobs require skills; the impacted poor lack such skills, and whatever has been 
done to upgrade their capabilities aoes not seem to be of much help to date. Neither 
bussing nor the poverty war has been a spectacular success in upgrading the lower class 
(a technical term for those "below" the working class). 

The city is high technolog>', and with growing automation of clerical dutie.^ through 
tlie computer, both clerk and lower management eciiclons are already threatened. 1'!ic 
reaction from the work etJiic (the Protestant "Gad is Dead") is leading to "sliding work 
liours** (differential arrivals and departures) and to the four-day work week with commut- 
ing to Vermont for the long weekend. One book editor, it appears, lives outside of Flor- 
ence, Italy, in a sunny viJla and checks into New "I'ork for a week every month! V.'ith the 
slow advent of "the wired ciry," it may be that the high-tension interaction center of the 
big city is not so needed; meetings and conferences are already scheduled for the non- 
city airport motel. If amusement conies by "air waves" (as much does now) and jobs by 
telephone, why commute to unrewarding central city? Actually the great urban renewal 
drive of the past 25 years has been to bail out Central City — will it be worthwhile to con- 
t= lue? The answer is stUl not altogether .clear. 

Finally, an interesting contrrversy is being waged about the middle class, cop-out 
children of those 'who have made it'; on one hand Consciousness III in William Reich's 
rather silly book The Greeni ng of America and on the other that hard-headed sociologist 
Peter Berger, who succinctly states that if the Ivy League products (WASPS and .lews) 
don't want to run the store, the sturdy ethnics clambering out of the working class via 
Notre I'iame and Rutgers will. Pareto called this the cir«^«.ilation of the elite; the torch of 
rule falls from effete hands to be seized by rising new eager ones. 

(d\ The politic al e nvii-onment . The jobof governing the urban place is too big cJearly 
for the old political city; the municipal structure lacks the territorial mandate, resources, 
skill i'nd sufficient political clout to manage the functional city, which, of course, is the 
metropolis. There is no government for the functional city; and it is ruled by pure luck. 
Ideally, it would seem that both central cit^' and the myriad suburbs would agree that a 
government for tJiis function* ' metro is needed at once; actually, for varied reasons, they 
don't. And councils of go\-^nment w-ithout power result: the question is liow to govern 
without government? 1'he states are little help, although New York State with Rdward 
Logue's Urban Devclopnient Corporation has die theoretic right (which it could not exer- 
cise in W'estchester) to come in and overrule inept local seclusive non-pJanning efforts 
to maintain lily-white suburbs, flow, incidentally, is it all right for ethnic, Japanese, 
Chinese, black communities to be built, but not for the middle class? 

The old boss ism is pretty much gone in certral city (Chicago an exception) and eni- 
battJed mayors (who often quit) negotiate among elaborately differentiated interest groups 
sliced in 15 different directions. It is an unrewarding task of juggling, and it is quite 
surorising diat anything ever gets done, in the polities of confrontation, rhetoric, scream, 
and theodd truncheon. The egalitarian ethic comes to the fore questioning whether political 
democracy is possible without social and economic democracy; a^ the Republican presi- 
dential victory and Governor Nelson Rockefeller campaigns in New York State show, dol- 
lars exert an enormous levera^^e. On the other hand, if every group has the right to inter- 
fere with veto powers, political den"vocratic government will simply stop working— it has 
little enough power now — facing the fact that caUj^l anning hurts someone . Presumably, 
the someone suffers for the general welfare, but in a sordid atmosphere of "I'm alright. 
Jack," "me firstism" and loud-mouthed participatory democracy, stasis results. 
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What resources of its own the urban place has are largely derived from the property 
tax, but increasingly as grants from the federal government. There are (or were until 
the recent Nixonian halts) 675 separate grants to the cities from the federal gov'emment. 
Clenrly rhey are not packaged in any sensible fashion (little cities are not clever enough 
generally to maximize their take) or delivered easily. The bureaucratic hassle is in- 
credible, with up to 50% and above of federal grants melting away in administrative costs. 
The present Nixon stoppage has been undertaken for, among other things, to figure out 
how to get "the biggest peacetime bang for a buck," and no one can deny that the locals 
must have a major say in what personally affects their lives — whether they understand 
much about elaborate programs or not. Some sort of late twentieth century synthesis 
must be forged to unite fruitfully the thesis of "popular democracy" and with the anti- 
thesis of expert, forceful government. 

Americans must face especially in the city the hard fact that they can have what 
they want but they will have to pay more for it with higher taxation. Personal disposable 
income will not buy today (1) adequate housing (only one-half New York's population can 
afford a decent unsubsidized dwelling), (2) adequate health care, (3) adequate education 
(which is today moreover a public sector shambles in the city), (4) adequate transport, 
(5) adequate recreation facilities and the higher culture, to name a number of the more 
obvious perceived needs. There is going to be in the final decades of the twentieth century 
pretty clearly an income distribution problem among our citizenry, which will undoubtedly 
be solved by transfers through the public sector. 

The Cultural (Internal) Environment 

Probably the main goal of modem living is self-realization — the utmost use of one's 
capabilities. It is unquestionably behind the search-for-identity of rampant youth, fem- 
lib, and the sense of feeling stifled thatso many blacks have so strongly. The urban place 
has traditionally offered, the richest fare for a varied and rewarding life. The ''critical 
mass" of a city today is perhaps a population of 100,000 to 250,000 in order to explode 
into the great spectrum of opportunities which only intense human interaction can offer. 
In the city are to be found all the visual arts (including architecture), music in its varied 
forms, the theater (what is left of it presently in America), ballet, the great active museum 
collections (very aggressive they are today— see New York's Metropolitan Museum of 
Art and Greek vases). Over history, creativity has bloonried— appropriately half-starved 
— in the great city. In some rare cases, the patron prince, pope, or city has ''kept** a 
well-fed and well -producing artist or musician. The task of nurturing creativity has not 
yet been picked up by private corporations, despite their proclaimed "social orientation.** 
Actually, there is a sharp conflict on such beneficence between welfare demands and 
provision of the "higher culture.'* It would seem that an overwhelming percentage of the 
population is starved for spiritual/intellectual fare and don*t know it; they are, in fact, 
truncated humans separate from, although technically living in, the great mainstream of 
civilization supposedly entrusted to the city*s care. 

There are three levels of the artistic/intellectual scene: creation, display/perform, 
and consumption. The potentials are there in the urban node, but they are priced out of 
the hands of the great majority — or perhaps worse, as indicated above, there are poten- 
tialities to participate at all three levels that are simply not realized. Only awareness 
plus talent plus facilities can lead to creation; free time and space — plus basic living 
expenses are needed to bring something new to civilization. To display/perform requires 
space, traired people, and the costs of production; it is not commercially possible to 
present the "higher culture'* at a profit to the general public— only to selected rather 
affluent sub-publics. The two finest ballets in the world, the Bolshoi and the British Royal 
Ballet, are "socialist,** which simply means government subvention? on n vast scale. 

It is obvious that with the increasing leisure (rather, free time to kill) piling up per 
day, per week, per year, and per lifetime, ^2 something must be offered to the restless 
human animal besides mindless sitting before the idiot box drinking in soap operas, pro- 
fessional gladiatorial combats, and beer. Our society does at this moment of history 
offer insufficient internal resources (education in its deepest sense) to utilize the bounty 
that health and a long life now offer — freed for most of harsh toil, 

True participation seems far ahead; at best, one can participate in spirit or'y, 
watching the clever exertions of the highly paid pros. What would it mean in capital to 
provide stages for all TV watchers to be in amateur drama or in acreage to provide 
football fields or baseball diamonds for the Sunday afteimoon millions c«f f ans watching 
their beloved Jets or Giants? There would be no great plains left to grow bargain wheat 
for the starving Russians. 



7 



CAN THE URBAN ENVIRONMENT BE GUIDED/MANAGED? 



No one at this juncture is clear as to whether there is enough data, wisdom, consensus 
of goals, and resources to direct this awful/awesome urban flood. The United States has 
some considerable catching up to do; we have mortgaged our cities by spending our wealth 
in the private sector, and now the mortgages are falling due. The widespread urban 
malaise — the long laundry-list of city problems — is too well known to restate here. 

A closer look at the next 30 years indicates that: (a) something like 80,000,000 more ' 
Americans are likely to pile into the SMSAs. To cope with this new horde, replace the 
substandard assets already here and replace the physical urban assets that will fall 
apart in these next three decades will in effect be equal to all the construction in the United 
States since Columbus "discovered" where the "native Americans" were plready living. 

(b) In a multi-group society such'as ours, there are bound to be differing values which, 
projected, are goals. Further, no one now seems ready to release his pet option in favor 
of anyone else, What is the general welfare, and who will define it? To plan, to manage, 
to guide needs a consensus which we are unlikely to have. Further mercurial value shifts 
(fads) will continue to run through our society. 

(c) We are all chasing a mechanized rabbit: a standard-of-living (goals largely in „ 
material terms) which keeps streaking ahead of the real world level-of-living that is not, 
of course, shared equally. John K. Galbraith has noted that heavy production creates its 
own demand (see the automobile industry), reversing the theorem of the classical econo- 
mists.^^ But what of Zero Economic Growth now in the face of the ecological furor? 
Our population can never be satisfied with rfte vicious triumvirate of frustration/ tens ion/ 
aggression which stalks snarling eternally just outside the door, and this cannot be an- 
s.vered without increased productivity. The "haves" are not prepared readily "to share 
the wealth." 

(d) The resource demand for the public sector to create the replacement and new 
infrastructure of a 300,000,000 inhabitants-plus America will bite into personal disposable 
income heavily through taxation. Will we face it? 

(e) The American troika system of a federal republic, historical-accident states and 
swamped antique poli'dcal cities hemmed in by selfish slurbs is not adequate structurally 
to cope with the rapid social change, huge populations, and elaborate industrial and post- 
industrial technology. Even a Rockefeller can write in 1973 of The Second American 
Revolution. ^4 

W^hile it would be foolish to be too sanguine, there are already bits and pieces of a 
National Urbanization Policy/Plan/Strategy (NUP) lying about which, with major additions 
and some alteration, could be fitted into a societal/physical scheme capable of coping 
with the urban environment. This would be a system of sufficient magnitude to have real 
meaning. Bo"h Senator Humphrey and Senator Jackson have presented bills for a national 
land use strategy — ex ploiting traditional physical planning expertise — to be administered 
through the states. The Environmental Protection Agency is slowly moving to a position 
of power, using that area of sharp public interest as another handle to gain control foi: 
the general welfare of our ravaged country; while social welfare — in the broadest sense — 
is being downgraded presently by the Nixon 1973-74 budget, there is unquestionably here 
a ground swell of barely coherent (as yet) public demand for economically distributive 
legislation building up. By 1946 the federal government had already been charged with 
guaranteeing fuU employment. Very shortly there will be a national health insurance 
system; it already looms on the horizon. There are even ominous mutterings about 
nationalizing the Pennsylvania Railroad; could it be worse? 

It should not come as a shock to other Western nations that America is at last con- 
sidering a national planning effort, since all advanced ones (as well as the communist 
bloc and at least 50 developing nations) have national territorial development plans in 
various stages of semi-perfection, notably France, Holland, Sweden, and "honorary 
Western" Japan. England, unfortunately, has not even reached semi- perfection; and her 
pound is as sick as the dollar, indicating perhaps some sort of common inadequacy. 

The bare elements of a NUP tiiat have to be developed and interlocked ("everything ■ 
relates to everything else") are five-fold: 

(a) Population policy , amount, type, and gross location nationally as well as within 
the metropolis/ megalopolis. 

(b) Macro-territory to micro-territory land use plans. A national land use plan by 
activity centers, including new nodes of expanded cities or, in a few cases, new cities 
of importance (500,000 population). This could follow the metropoles d'fequilibre (equi- 
librium metropolises) which France has planned to balance Paris. 
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(c) Short, middle, and long-range plans in time , in a cybernetic ''rolling planning 
system," where new plans really feed back in loops to revised goals (values), resource 
bases, and fresh plans continuously. As the chief planner of Stockholm remarked, 
* 'Everything lasts longer than one thinks." Ad ho cery has not paid off for us either in 
Urban Renewal or Indo-China. 

(d) Societal institutional design joined with physical structure design bridging in a 
reinforcing fashion not yet clearly envisaged. The relationship of behavior to the physic&l 
environment is only commencing now to be studied empirically, and as explored above 
the entire range of social, political, economic, ''cultural" planning is only barely under- 
stood. Our task has been likened to redesigning and rebuilding an aircraft in flight! 

(e) Policy sciences or delivery systems. Finally, all plans are paper duds if not 
"delivered" and put into action. Pretty pictures and grand words are relatively easy (!) 
to concoct but to have them operate as planned in the real nitty-gritty world' is the next 
skill to be mastered. The so-called policy sciences aim at such delivery and are an 
amalgam of operations research/systems analysis, the behavioral and social sciences, 
future studies, and tlie intuitive wisdom of the practical politico. More data, more knowl- 
edge, more manipulation (in mathematical models — mostly on the computer), more 
experimentation in the real world and feedback into the whole operation. Only thus can 
be created a rich fare of alternate feasible future urban environments to fit the expanding 
options which America must produce for its hundreds of millions. It is going to be a 
rough road ahead to reach such a state. 

FOOTNOTES 

(1) Sociologist Daniel Bell's term. 

(2) Cf. Arnold Toynbee's handsomely "illustrated Cities of Destiny (New York: McGraw- 

Hill Book Company, 1967). 

(3) Lewis Mumford, The City in History: Its Origins, Its Transformations, and Its 

Prospects (New York: Harcourt, Brace 8: World, Inc., 1961) tells this whole 
story beautifully. There is a paperback edition, Harbinger, H607. 

(4) Robert C. Wood, 1400 Governments (New York: Doubleday Anchor, A389, 1964) indi- 

cates how impossible it is to run the New York metropolitan area covering por- 
tions of three states with that amazing total of "separate" governments and sub- 
. governments. 

(5) John Sommer, Dartmouth geographer, coined this happy phrase. 

(6) John Dakin, Telecommunications in the Urban and Regional Planning Process (Toronto: 

University of Toronto Press, 1972). 

(7) Japan's beloved pines are dying back from her roadsides; and plastic cherry blossoms 

now decorate downtown in Tokyo and Kyoto during the Cherry Blossom Festival. 

(8) Cf. Herbert Gans, The Urban Villagers (New York: Free Press, 19(32), and Lee 

Rainwater, "Fear and the House as Haven in the Lower Class," J ounial of the 
American Institute of Planners. January 1966. 

(9) Jane Jacobs, The Death and Life of Great American Cities (New York: Raindom House, 

1961). Mrs. Jacobs feels this loss of community poignantly; her solution, based 
on multi-purpose streets, is merely primitive. 

(10) Is this the appeal today of the violent films, violent TV, and professional football and 

hockey? The not-so-covert wish to see someone hur.t! ^ 

(11) Peter Drucker, The Age of Discontinuity (New York: Harper and Row, 1968), espe- 

cially Part Two: "From International to World Economy." 

(12) Cf. Sebastian de Grazia, C Time. Work and Leisure (New York: Tiie Twentieth 

Century Fund, 1962), Tiiis is "leisui^'s century." 

(13) Cf. The New Industrial State (Boston: Houghton Mifflin Company, 1967), chapters 

XVIU-XX. 

(14) John D. Rockefeller, 111, The Second American Revolution (New York: Harper and 

Row, 1973). See my The Second American Revolution: The Near Collapse of 
Traditional Democracy (New York: Wm. Morrow and Co., 1964). ■ 

(15) A typical linear program would be (1) goals (values), (2) resource base plus trends, 

(3) alternate plans, (4) the plan, (5) the plan' in operation. 

(16) Robert Sommer, Personal Space: The Behavioral Basis of Pc^sign (Iinglewood Cliffs, 

N.J.: Prentice-Hall, Inc., 1969). This is an area of increasing interest and im- 
portance. 

Dr. H. Wenfworfh Eldredge fs a member of the faculty of Dortmouth College, Hanover, Ni?w. Hampshire. 
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AIASA Program 

Greg Pickett 



Why does the president of tlie American Industrial Arts Student Association present 
an address to the members of the American Industrial Arts Association? Because AIASA 
is your organization. It was officially organized by tlie AlAA at their 27th annual con- 
ference in Tulsa, Oklahoma, in March 1965. Why does the AlAA support AIASA? Tm 
going to explain the relationship between AIASA and the AlAA. 

The AlAA is a teacher-oriented organization. Most of its members are educators in 
some field of industrial arts. Any teacher organization which hopes to prosper and grow 
depends on tlie student. Witiiout the industrial art students, the AlAA would definitely 
lose the leaders of tomorrow. Right now there is a shortage of industrial arts teachers 
needed to handle the load of industrial art students. In my own state of Louisiana there 
is a drastic shortage of certified industrial arts instructors. < 

If we can interest students in industrial arts courses and student clubs, then AlAA 
will grosv. Any organization, especially one like the AlAA, needs an effective feeder pro- 
gram to prepare for the future. The students who are members of the industrial student 
clubs have expressed an interest in industrial technology. If we don't work to broaden 
this interest, if the studentclubs fail, and if you — as educators — don't provide the guidance 
needed in student clubs, we are defeating the whole purpose of education. 

The greatest killer of high school industrial arts clubs is the teacher. With 57% of 
al? high school students taking some form of industrial arts, the potential club member- 
ship stands at 5.5 million. You are the teachers — the individual your students look to for 
the guidance and understanding they must have. By offering your services as a club 
leader, you are ensuring that everytlnng possible is being done in the interest of your 
students and your profession. 

It is a proven fact that the American Industrial Arts Student Association flourishes 
when tlie AlAA shows an interest in it. Looking at AIASA membership since the organiza- 
tion began, we see a fluctuating growth. We also see that this growth fluctuated with AlAA 
interest and support. In 1966, Miss Wilma Schlup was hired by Dr. Howard Decker, 
Executive Secretary of the AlAA, as the first student club coordinator. In 1967, member- 
ship stood at 1,715. In 1968, it rose slightly to 1,768 members. In 1969, Miss Schlup 
resigned, and Dr. Deckerhired Miss Minnie Warburton. Under the direction of Miss War- 
burton, the membership grew in 1969 to an astonishing 5,219. But in 1970, Miss War- 
burton was dismissed by the new executive secretary. After Miss Warburton's dismissal, 
the membership decreased by over 2,000 in 1970 to 3,151. In 1971, n-iCmbership fell 
again to 2,946. In 1972, a slight increase was noticed as it rose to 3,238 members, but 
the clubs were still functioning without a coordinator. In September of 1972, Dr. Edward 
Kabakjian hired another student club coordinator, Mr. Howard McKinley. Under the direc- 
tion of Mr. McKinley, membership grew in just seven months to 4,675. We can definitely 
see that AIASA has 'flourished when it has obtained AlAA support — and AlAA support is 
what I'm asking for tonight. We have our student club coordinator; we have 5.5 million 
potential club members; the students have expressed the desire to join the student clubs. 
The only thing lacking is the guidance and direction that only you as teachers can provide. 

Many AlAA members have taken an active interest in their student clubs. Men like 
Mr. Andrew Gasperecz, Mr, Billy Mayes, and Mr. Phil Schooley. have taken leadership 
roles in AIASA. The AlAA members who have volunteered their service to work on the 
AIy\SA Executive Committee are the backbone of AIASA. Every; teacher who has taken 
part in organizing an industrial arts club in his own school has contributed to the growth 
of AIASA. What we need now instead of support from a few individual AlAA members is 
widespread interest and support from all the AlAA members. 

Americans have changed from an agrarian way of life to a highly tecLmo logical society. 
The vast majority of young people must find a place in the industrial and technical fields 
basic to our modem way of life. As an AlAA member, you have seen this change take 
place and can realize the important purpose of the student industrial arts clubs. These 
clubs familiarize the student with the industrial and technical fields of today. These clubs 
further the education of today's youth in an industrial society through such activities as 
industrial tours, clubwork, and leadership conferences much like our own AIASA conven- 
tion. They help improve the students' attitude toward industrial arts courses and give 
them a chance to express themselves. The club develops the leadership abilities of both 
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the students and the sponsors, while helping to improve teacher- student relations. And 
perhaps more important to industrial arts as a whole is the fact that the student clubs 
provide a good avenue for public relations. What better way is there to spread the word 
of industrial arts Chan through a student industrial arts club striving to make its sv'^'ool 
and community a better place in which to live? 

The motto of AlASA is "Learning to Live in a Technical World." We studencs need 
your guidance to learn to live in this technical world, and we express this n-red in the 
second paragraph of the AlASA creed. "Guided by my teachers, craftsmen from industry, 
and my own initiative, 1 will strive to make my school, community, state, and nation a 
better place to live." 

I am willing to wager that the future growtli of the AlAA will fluctuate with future 
AlASA growth. If AlASA remains in a dormant stage for the next 10 years with a member- 
ship of say 10,000, AlAA growth will be moderate during this time. But if AlASA grows 
to 500,000 or a million nationwide members in the next 10 years, interest in industrial 
arts will skyrocket, and the AlAA will see a tremendous growth in its own organization. 

I truly believe that the ultimate stage of your organization, the American Industrial 
Arts Association, can never be achieved until its feeder program, the American Industrial 
Arts Student Association, is working at full force. The only thing that has been holding 
back AlASA growth is lack of communication between AlASA and AlAA. AlASA can never 
function witliout AlAA support, and tlie AlAA means nothing without AlASA. The choice 
is yours. 

Greg Pickett Is AlASA President, 1972-73, and a high school student from Lofoyette, Louislano. 



Analysis and Urban Government: Experience 
of the New York City- Rand Institute 

Bernard R. GifFord 



The problems of New York City can boggle the mind. Take the problem of law enforce- 
ment. Despite the presence of a police department with 32,000 men and a current annual 
budget that exceeds S750 million, large segments of the city's population are afraid to 
walk the streets at night, especially the cit^f's one million plus senior citizen population. 

After the sun sets, many neighborhoods resemble ghost towns. In the ghettos, 
charlatans sell electric burglar alarms, hooked up to nowhere, for outrageous prices to 
poor people who have so little to protect. In many middle-class neighborhoods, illegal 
hand guns sell like hot-cakes to' people who consider themselves hard line advocates of 
"Jaw and order." Allegations of corruption in tlie police department have created a 
widening chasm of distrust between the departmentand major segments of the community. 
And cynicism about the over-all efficacy of the criminal justice system is the subject 
of newspaper stories on an almost daily. basis. ^ 

Other neighborhoods, such as my old one. Central Brownsville, look like Dresden 
after the war. Fires gut somebuildings over and over again. Firemen attack their sworn 
enemy with mechanical efficiency, motivated by professional pride, but also confused and 
distressed over the futility of waging war with what at times seems to be a phantom army 
of pyromaniacs. In that same neighborhood, platoons of heroin addicts, with their drooping 
eyelids, pock-marked cheeks, and dart board veins roam the streets and send waves of 
fear and apprehension throughout the arteries of the neighborhood. Some residents of the 
community claim that it has more drug addicts than it has high school graduates. 

Even the traditional escape hatch from the quagmire of poverty, the neighborhood's 
schools, seem to have become victims of an environment saturated with fear. Violence 
in the schools is considered by many to be the. major educational issue. The city's teach- 
ers* union is involved in a struggle with the Board of Education to have at least one armed 
policeman placed in every school. At the same time, city-wide examinations of students' 
reading ability indicate that the Brownsville schools are an educational disaster area. In 
none of the community's primary schools are more than 30% of the student body reading 
at or above grade level. 
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The problem of poverty is also staggering. While the nation was experiencing a minor 
recession during the past few years, Brownsville continued to be mired in a depression 
as deep and as pervasive as any experienced by any segment of American society during 
any period in recent history. Nearly 50% of Brownsville's population receives public 
assistance payments from the City of New York's Department of Social Services. 

If Brownsville were only a benign aberration, it would still represent a tragedy of 
major proportions, but Brownsville and its array of social pathologies is not atypical; 
in fact, there are many BrownsvillesinNew York Cixy and in other major American cities, 
and they seem to be growing steadily. Crime, deteriorating neighborhoods, drugs, failing 
schools — under thece and many other pressures, the' white middle-class lias stepped up 
its exodus from tht "'lies: from 1960-1970, nearly one million migrated from New York 
(see Table 1). During this same period blacks and Puerto Ricans, responding to the sainc 
opportunities that attracted so many before them, continued to be drawn to the city; they 
now constitute nearly 35% of the city's population. 



Table 1. Age of White Population Exclusive of Puerto. Ricans in New York City, 1950-70 









% Change 




% Change 


% Change 


Age 


1950 


1960 


1950-60 


1970 


1960-70 


1950-70 


Under 5 


561,475 


456,370 


-18.7 


317,127 


-30.5 


-43.5 


5-9 


460,705 


407,692 


-11.5 


316,594 


-22.3 


-31.3 


10 - 14 


377,370 


423,483 


+12.2 


333,784 


-21.2 ' 


-11.5 


15 - 19 


398,390 


367,099 


- 7.9 


356,424 


- 2.9 


-10.5 


20- 24 


494,305 


341,757 


-31.0 


423,434 


+24J 


-14.3 


25 - 34 


1,094,940 


754,778 


-31.1 


650,885 


-13.8 


-40.6 


35-44 


1,123,375 


820,789 


-26.9 


579,895 


-29.3 


-48.4 


45 - 54 


1,030,085 


917,187 


-11.0 


695,903 


-24.1 


-32.4 


55 - 64 


765,410 


828,372 


+ 8.2 


735,374 


-11.2 


- 3.9 


Over 65 


577,605 


737,089 


+27.6 


849,260 


+15.2 


+47.0 


Totals 


6,883,895 


6,054,116 


-12.1 


5,236,998 


-13.5 


-23.9 


SOURCE: 


Rosenwaike, Ira, 


Population History of New 


York City, Syracuse 


University Pre: 


ss, 1972. 



The loss of so many white middle-income taxpayers coupled with a massive influx of 
thousands of poor black and Puerto Uican families, who required increased and more 
specialized social services, has severely strained the city's ability to raise the revenues 
required to support these programs without fomenting racial and class hostilities that 
seem to be continuously fermenting and periodically exploding. 

In 1971, New York City, with 4% of the nation's population, paid to its 1.2 million 
welfare recipients 13.4% of the total amountof direct money payments to public assistance 
recipients in the United States. It is estimated that New York City has 50% of the nation's 
heroin-addicted population.^ Many of these addicts receive public assistance while under- 
going treatment in publicly-financed treatment programs. In 1969, New York City spent 
more money on its police department (569.7 million dollars) than the combined totals of 
Los Angeles, Washington, D.C., Denver, Chicago, Boston, Detroit, St. Louis, Cleveland, 
and Philadelphia. 

New York City's fiscal problems have been exacerbated even further by sharp changes 
in the age profile of the city: the city's population in the age group 30 to 60, the years of 
peak earning capacity, fell 12.5% from 1960 to 1970; but its 65-and-over population in- 
creased 16.5% and its under-21 population increased by 6.3%. During this same ten-year 
period. New York's total population '^rew by only 1.5%. 

Reactions 

The responses to these drastic social, economic, and demographic changes were quite 
varied. Some public officials tried demagogic exhortation. But this tactic, even when 
successful,^ seemed to result only in further polarizing the city along raciU, ethnic, and 
income lines, and migration to the suburbs became increasingly attractivi to whites and 
to the newly-emerging non-white middle class who, havingvoted the politics of fear, were 
now running away from it. 

Other public officials took the position that the problems facing New York could be 
handled by simply expanding the scope and budgets of old programs. This group, 1 would 
venture to speculate, represented the majority opinion. 
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• A third and most influential group took a much more active role in forcing the city 
to confront its future constructively and creatively. Not only did they push for a major 
expansion of "new deal type" social programs, they also aggressively fought for the crea- 
tion of many new efforts. However, in their desire to "cool things off" and to "right old 
and neglected wrongs," they heaped social program on top of social program without 
giving much thought to whether any of them really worked, or which efforts were having 
the impacts desired, and which might even be making things worse. Evaluation efforts 
lagged miserably behind fiscal commitments; major funding became available before 
program designers had any notion as to how their programs would actually work in the 
real world. Poorly-designed programs with large constituencies grew, while promising 
programs languished because their advocates lacked passion or political sophistication. 
Resources were fragmented, goals became fuzzier, priorities seem to change daily, 
confusion set in. As program after program failed to meet noble objectives, taxpayers 
grew restive, professional advocates of change became increasingly defensive, conserva- 
tives grew more cynical and more powerful, and client groups became more frustrated 
and demanding. Writing about theCommunity Action Program, Aaron Wildavsky has aptly 
described this process.^ 

A recipe for violence; Promise n lof; deliver o liffle. Leod people to believe thsy will be 
much better off, but let there be no dromotic improvement. Try o vorlety of smoll progroms, 
eoch interesting but morginol In impoct ond severely underfinonced. Avoid ony ottempted 
solution remotely comporoble In size to the dimensions of the problem you ore trying to solve. 
Hove middle-closs civil servonts hire upper-closs student rodicols to use lower~closs Negroes 
OS 0 botterlrg rom ogoinst the existing locol politicol systems; then comploin thot people ore 
going oround disrupting things ond chostise locol politicions for not cooperoting wit'ii those out 
to do them in. Get some poor people involved in locol decision-making, only to discover thot 
there is not enough ot stoke to be worth bothering obout. Feel guilty obout whot hos hoppened 
to blc':k people; tell them you ore surprised they hove not revolted before; express shock ond 
dismay when they follow your odvlce. Go In for o little force, just enough to onger, not 
enough to discourage. Feel guilty ogoin; soy you ore surprised thot worse hos not hoppened. 
Altemote with o little suppression. Mix well, opply o motch, ond run , . . . 

Although Wildavsky's cookbook description may be somewhat distorted, it is not with- 
out a large element of truth. Recent social programs were not very well planned before 
they were initiated. In fairness to the originators of programs, it should be pointed out 
that there was little time to work througli a series of rigorous cost- benefit analyses for 
each new social initiative. The nation was literally burning and all programs, poorly 
conceived or well thought out, seemed to have equal priority.^ But we are now paying the 
price for this neglect. 

Fiscal Response 

The problems I have discussed have been experienced — in varying degrees — by most 
major American cities. During the 1960s, we euphemistically called them the "urban 
crisis" and made them the subject of endless conferences, commissioned untold numbers 
of studies, snd produced truck-loads of recommendations for governmental reform and 
new spending priorities. 

During jhe 1960s, local government budgets grew at a record pace: from 1960 to 
1970, state and local government annual expenditures increased fi'om 51.9 to 131.3 billion 
dollars, an increase of 153% (see Table 2), In New York City, always the leader, the ex- 
pense budget ^rew at an exponential rate, increasing from 2.35 billion dollars in fiscal 
year 1960-61 to 7.74 billion dollars for fiscal year 1970-1971, an increase of 229%. 

These trends were replicated at the national level. Expenditures for- **Great Society" 
programs increased from 1.7 billion dollars in 1963 to 21.2 billion dollars in 1970- from 
2% of the total federal budget to 11%. National social welfare expenditures increased 
from 52.3 billion dollars in 1959-1960 to 170.8 billion dollars in 1970-1971, an increase 
of 227%. Income support programs increased from 10.0 billion dollars in 1950 to 102 bil- 
lion dollars in 1972-73; from nearly 5% of the gross national product (GNP) to almost 9% 
(see Table 3).^ 

Yet ballooning budgets, expanding staffs, and a myriad of new programs (coupled with 
greatly increased budgets for some old favorites) seemed to do little to help reverse the 
social and economic conditions threatening to turn vast portions of New York City and 
other major cities into stockades for the aged, the poor, the non- whites, the addicted. 
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Table 2, Governmental Expenditures far Selected Years: 1952-72 
(Biilians af Dollars) 



Year 


TotaP 


Federal 


State and Local 


1952 


93.7 


71.0 


25.3 


1957 


114.9 


79.6 


39.5 


1962 


159.9 


110.3 


57.6 


1967 


242.9 


163.6 


95.1 


1972 


372.0 


246.8 


162.9 


SOURCE: 


1973 Ecanomic 


Report of the President. 





°FederoI gront-in-oid to stote ond iocol governments ore reflected 
in federol expenditures ond stote ond locol expenditures. Totol 
governmento! expenditures hove been od[usted to eh'minote this 
duplicotion. 



Toble 3. Federol Expenditures for Income Support Progroms, 
Selected Fiscol Yeors, 1950-73 











1973 


Prggrom 


1950 


■ 1960 


- 1970 


Estimote 






Billions of Oollors 




Retirement ond Reloted, Totol 


3.8 


16.7 


49.2 


72.6 


Veterons' compensotion ond pensions 


2.2 


3.4 


5.2 


6.4 


Militory retirement ond medicol benefits 


0.2 


0.7 


3.0 


5.1 


Civil service retirement 


0.3 


0.9 


2.6 


3.9 


Rot 1 rood retirement 


0.3 


0.9 


1.6 


2.1 


Old oge, survivors, ond disobility insuronce 


0.8 


10.8 


29.7 


44.7 


Medfcore 






7.1 


10.4 


Unemploymen^ Compensotion 


2.0 


2.6 


3.1 . 


5.9 


Public Assistonce ond Reloted, Total 


1.0 


2.3 


8.3 


16.1 


Aged, disobled, ond blind 


0.8 


1.4 


1.9 


2.8 


Fomilies with dependent children 


0.2 


0.7 


2.2 


4.7 


Medicoid 






2.7 


3.8 


Food stomps 


o 


o 


0.6 


2.3 


Other nutrition 


o 


OA 


0.4 


0.7 


Housing subsidies 


o 


0.1 


0.5 


1.8 


Other, Totol 


3.2 


3.7 


i>.l 


7.1 


Student oid 


1.6 


0.4 


1.3 


3.4 


Form price supports 


1.6 


3.3 


3.8 


3.7 


Totol Benefits 


10.0 


25.5 


65.7 


101.7 


Cosh benefits 


10.0 


25.1 


54.4 


82.7 


Benefits in kind 


o 


0.4 


11.3 . 


19.0 




Percentog 


e of Federol Expenditures 


Totol Benefits 


23.2 


27.7 


33.8 


39.4 


Cosh benefits 


23.2 


27.2 


28.0 


32.0 


Benefits in kind 


o 


0.4 


5.8 


7.4 




Percentoge of Gross Notionol Product 


Totol Benefits 


3.8 


5.1 


6.9 


8.6 


Cosh benefits 


3.8 


5.1 


5.7 


7.0 


Benefits in kind 


o 


o 


1.2 


1.6 


SOURCE: Schultz et ol.. Setting Notionol Priorities; The 


1973 Budget, 





°Les5 thon $50 million or 0.1%. 
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and the civic outlaws! In addition, many people began to doubt not only the efficacy of 
government programs designed to make the city a better place to live in, but government 
itself. Wrote Peter F. Drucker:^ 

There is mounting evidence that government is big rafher than Strang; that it is fat and flabby 
rathtr than powerful; that it casts a great deal but does not ochieve much. There is mounting 
evidence olso that the citizen less and less believes in government and is increasingly disen- 
chanted with it. Indeed, governmenf is sick — and just ot the time when we need a strong, 
healthy, and vigorous government. 

We still repeof the slogons of yesteryear. Indeed, we still act on them, Buf we no longer 
believe in them. We no longer expect results from government, Whot was torrid romonce be- 
tween the people and government for so very long has now become o tired, middle-oged lioison 
which we do not quite know how to breok off but which only becomes exocerboted by being 
dragged out. 

The "War on Poverty** did not end poverty; job-training programs often trained 
people for non-existent jobs; compensatory education programs did not seem to compensate 
for whatever weaknesses they were designed to overcome; drug rehabilitation programs 
failed nriiserably, and drug addition reached epidemic proportions in many cities; police 
budgets seemed to be rising faster than the crime rate; some unions seemed to be in a 
race to see who could bankrupt the cities first; although we ."'ere landing men on the moon 
with dulling rapidity, we still could not make our trains run on time, and the lack of decent 
mass transportation facilities in most of our major cities was a national disgrace; wel- 
fare rolls skyrocketed; progressive mayors voluntarily left public service frustrated and 
confused, or were turned out by voters in favor of candidates armed with simple slogans 
promising painless solutions to tough problems. 

New York City 

In New York City, Budget Director FredericKO'Reilly Hayes decided, on Caking office . 
in 1966, that the taxpayers of New York City were not receiving municipal services com- 
mensurate with the heav^' tax burden tliey were shouldering. Even more important, he 
was acutely aware of the growing tensions in the city resulting from disenchantment with 
governmental programs. After a series of small attempts at generating internal reforms, 
centering on an attempt to develop a Planning, Programming, and Budgeting System 
(PPBS), Hayes began to feel that he would have to look outside the formal structure of 
city government for assistance in developing the PPB system and for innovative ideas on 
how to run the city more efficiently and effectively. His experiences, in effect, had taught 
him a lesson well put by Drucker:^ 

Cerfoin fhings ore inherently difficult for governmenL Being by design a protective institution, 
it is not good at innovation. It cannot really abandon anything. The moment government under- 
takes anything, It becomes entrenched and permanent. Better administration w5ll not alter this* 
Its inability to innovate is grounded in government's -legitimate and necessary function as so- 
ciety's protective and conserving organ, 

Tlius, in late 1967, Hayes decided to invite The Rand Corporation into New York to 
become actively engaged in the front line of urban research and policy analysis. Hayes 
had known Rand, its people, and its urban studies, from his federal government experi- 
ence — he had had key jobs with the Department of Housing and Urban Development and 
the Office of Economic Opportunity, 

The first Rand analysts who arrived in New York City in January 1968 typically had 
advanced degrees in such sciences as economics, mathematics, engineering, and opera- 
tions research. The first agencies they worked with were the Police Department, the 
Fire Department, the Housing and Development Administration, and the Health Services 
Administration. 

Hayes had no illusions about the ability of Rand analysts to immediately solve the 
many problems faced by New York City and its many Brownsvilles, His goals were much 
more modest. In helping to create a "think tank" based in New York City, Hayes and the 
early leadership of the New York Rand office established the following goals for what was 
eventually to become The New York City- Rand Institute, 10 

It was to be independent enough to be critical of city policies, insuloted enough from the city's 
daily operational concerns to work persistently on underlying problems, close enough in its 
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wotking relotions with city ogencies to devise recommendotions \\\o\ were timely, reolistic, ond 
useoble. Given time, it would become o mojor center for urban policy onolysis, o repository of 
detoiled understanding of how the city worked and of the forces wori<ing upon it. Unlike occa- 
sionol speciol purpose consultonts, we would work steodily with city ogencies on o brood ronge 
of their problems; unlike ur:iversity-ixised urbon study groups, v;ould meosure success in terms 
of decisions offected rother thon of students troined or reports produced. 

Nature Of Policy Research 

Fred Hayes' initial contact with The Rand Corporation and the subsequent creation 
of The New York City-Rand Institute in the fall of 1969 was probably, more than anything 
else, due to Hayes' understanding of the need for, and the importance of, policy- oriented 
research and analysis . 

Studies undertaken by The New York City- Rand Institute are quite different, from those 
usually turned out by traditional academics, in that they are designed and- carried out to 
bring about changes i ' the way public officials perceive problems, make decisions, and 
allocate resources. Policy-oriented research never takes a back seat to an author's 
desire to publish "a piece of elegant research" in a professional journal, hie desire to 
train students, or to invent or market a new technological gimmick. While traditional 
scholarly research tends to be esoteric, intellectually narrow, and strapped in a meth- 
ological straight Jacket, policy-oriented research is comprehensive without being vacuous; 
interdisciplinary, yet not superficial. 

I should emphasize that nothing pejorative about "pure" or academic research should 
be inferred from this description of policy research. Often a distinction is made between 
"pure" and "applied" research in order to imply differing standards of intellectaal rigor. 
This emphasis is misplaced. In good policy research, outlook is as important as ap- 
proach, and the need for intellectual rigor remains. If a researcher takes the position, 
however, that research is its own reward; that he will not compromise his intellectual 
integrity and maybe his peer group status by worrying about issues of relevancy; that he 
will not make a special effort to communicate his results in language comprehensible to 
the intelligent policy decision-maker; then policy research is simply not his "cup of tea." 

CHANGING POLICY ORIENTATION: SOME EXAMPLES 
Fire Protection 

Some changes in the way city officials perceive problems, set priorities, and allocate 
resources will result immediately from policy-oriented research. Other suggestions 
made by The New York City- Rand Institute analysts may be implemented over an extended 
period of time, while other recommendations again may prove too radical to consider under 
existing political and economic conditions. For example, our suggested changes in the 
way Fire Department dispatchers should react to incoming alarms during peak alarm 
periods >vere implemented immediately and have doubled the Fire Department's capacity 
to dispatch fire equipment during periods of high numbers of alarms. This has resulted 
in improved fire service to areas that have high fire activity and a high percentage of 
false alarms (e.g;, Brownsville). We have also spent several years helping the Fire 
department to develop a computer-based management information system which will make 
possible more flexible and effective deployment of fire-fighting apparatus through the 
mathematical manipulation of four criteria; resources available, company workload, the 
probability of a fire being serious, and the time lag between an alarm and tlie arrival of 
firemen (response time),^^ 

Housing 

Our work for the Housing Development Agency (HDA) has resulted in policy recom- 
mendations that could affect the city and the nation for decades to come. Our analysis of 
the relationship between tenant incomes, rent expenditures, landlord revenues, and the 
supply of well-maintained housing indicated that rental revenues for a large portion of the 
rent-controlled housing stock in New York City were so low that landlords were not main- 
taining the buildings and in many instances were abandoning their properties after de- 
terioration had become irreversible. Between 1965 and 1968, 114,000 units of housing 
were abandoned by their owners or withdrawn from the market. Between I960 and 1968, 
the inventory of sound housing had increased by only 2.4%, while the proportion of dilapi- 
dated Housing increased by 44%, and the fraction of deteriorating housing increased by 
57%. We also found that minority and poor people, who tend to live in older buildings and 
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to move quite frequently, were more likely to be paying market rents for their apartments 
than better-off tenants who were not as mobile, since rent increases were tied directly 
to tenant turnover. In short, poor people in Brownsville derived proportionately fewer 
economic benefits from the city's rent control law than middle class apartment dwellers 
living on Central Park West. 

Our findings led us to su.^gest major modifications in the city's rent control law, 
which had been enacted in 1943 as a wartime emergency measure. A key suggestion was 
a rent assistance program for low-incomefamilies unable to pay tiie higher rents required 
to provide landlords with sufficient incentives to maintain tlieir properties. Our rent 
assistance plan was based upon the following principlesr^^ 

1, Rent assistance should be avalloble fo cill low-income familltss, nof a lucky few. 

2, Rent -assisted budgets should allow for renf expenditures adequate to cover the full costs of 
a low-to-mode rote level of housing consumption. 

3, Rent assistance schedules should not be designed so °s to discourage those who can increase 
their incomes by gainful employment from so doing. 

4, The amounts of rent cssistance granted should be the minimum consistent with the first three 
principles. 

Unfortunately, because of fiscal constraints, HDA did not fund the rent assistance 
program we recommended, although many administration officials favored the plan. How- 
ever, the research we did for HDA has served as an intellectual template for work The 
Rand Corporation is now doing for the U.S. Department of Housing and Urban Development 
to design a rent-assistance experiment for the entire country. Perhaps the day will come 
yet when rent assistance is a reality in New York City. 

Ecology 

when a particularly close relationship exists between an Institute analyst and the 
head of a city agency, the payoff on research can be enormous. Such a relationship has 
developed — after some initial official skepticism — between the Institute and the head of 
the city's Environmental Protection Administration (EPA). 

One of our researchers was asked for assistance in applying analytical techniques 
to the problem of projecting and improving the water quality in Jamaica Bay, which, in 
addtion to being a major recreation area, is also the location of the country's only wildlife 
refuge located within the borders of a major city. Tills request was prompted by the need 
of city officials to select optimal locations for new sewage treatment plants and to esti- 
mate the environmental impact of a number of othei: construction projects, including the 
expansion of the runways of John Kennedy Airport into the bay and the construction of 
a proposed hospital near the bay which would have required extensive dredging and filling 
operations. 

To be useful to city officials^ the model had to predict accurately the relationships 
between the bay's waste load, the discharge location sites, the type of treatment the wastes 
had been subjected to prior to discharge, the effect of the earth's rotation, and the geom- 
etry, tidal flows, and temperature of the bay. Additional models were required to predict 
the physical, biological, and chemical relationships between the waste load and the bay's 
water supply. 

After a rather extensive period of investigation, we were successful beyond all 
expectations. Models were developed and are now being used by EPA as day-to-day plan- 
ning tools. 14 Some construction projects affecting Jamaica Bay are being reconsidered 
or have been shelved. In addition, variants of the models are now being developed for 
Tampa Bay In Florida and Port Royal in South Carolina, under the auspices of the U.S. 
Geological Survey. 

Technology Tr-cmsfer 

Sometimes our research brings about change through technology transfer. A good 
example is "rapid water." The addition of trace amounts of a cheap, harmless chemical 
to the intake of a fire engine's water pump results in an increase in water pressure and 
distance the hose stream can reach. Our role: uncovering the existence of this chemical, 
explaining its possible uses to the Fire Department, finding a manufacturer to modify the 
substance physically, and finally supervising the experiment where the agei\t was tested 
under actual fire-fighting conditions. Result: smaller, lighter hoses, more maneuver- 
ability, more aggressive attack, reduced property damage, and increased life-saving 
capacity. 
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We are presently analyzing in great detail the technical and economic feasibility of a 
comprehensive early fire detection and warning system which w'ouIJ be placed in old 
buildings, where the probability of serious injuries resulting from fires is quite high.^^ 
Each detector, at the first sign of an outbreak of fire, would emit a coded signal that would 
be ti'ansinitted to and decoded by a small computer tiec into the Fire Department's planned 
computer-based management information and control system. This signal would tlien un- 
ambiguously identify the location of the fire, its magnitude, and probable severity. Alnrm 
systems at the scene triggered by the detectors could help arouse sleepers or warn people 
in adjacent rooms in time for them to flee. The detectors cuald also activate automatic 
extinguishing and containment systems to control the fire until firemen arrive. The Insti- 
tute is now trying to arrange for a pilot system to be designed, installed, and evaluated. 

In short, as these examples point out, the quest for change is the engine that drives 
policy research at The New York City-Fiand Institute. Educational benefits (except in the 
broad sense of the term), pedagogic pursuits, traditional professional or disciplinary 
rewards, and corporate growth ^6 are all secondary considerations. 

The Institute's Style 

How do we bring about these change ? Under optimal conditions, before working on a 
given project. Institute analysts will review a set of problem areas in the city agency 
conceiTied shoulder-to-shoulder with the people who are responsible for finding solutions. 
After an agreement has been reached on objectives, measures of performance evolved, 
and preliminary data gathered, the researchers will usually perform a series of analyses 
(usually quainitative) and, whenever possible, create analytical models relating resources 
to goals, goals to results, and results to benefits. Working notes are produced for the 
clients, discussions are held between the analysts and their agency counterparts, and often 
a formal briefing will be arranged to solicit additional criticism and suggestions for im- 
provements from a wider audience. The problem might then be redefined, objectives re- 
stated and attacked from a different perspective. I .should emphasize that this procedure 
of problem-solving by iteration can only be carried out when there is client support and 
interest which, as we have learned, will be forthcoming only when the agency is convinced 
that the work is relevant, timely, and implementable within existing political, bureau- 
cratic, and fiscal constraints. (Often our research results in an expansion or redefinition 
of these constraints.) 

Nevertheless, there will be occasions where this iterative process wilJ not result in 
agreement. If the analyst is convinced that his line of investigation will lead him to a 
better set of answers than the agency's and agreement on research strategy is impossible 
to obtain, the Institute will often support the analyst to continue his work from its own 
funds. ^7 Where a strong relationship has developed between the analyst and the agency, 
tlie agency will sometimes allow the analyst to pursue his line of investigation witli mini- 
mal interference. Unfotunately, this does not happen as often as we would like it to. We 
usually find ourselves in a position where our own analytical abilities provide the criterion 
for deciding which pz'ojects to support from Institute funds. On balance, we have been 
rather lucky so fai*: our experience with the Police Department is illustrative. 

During our first year in New York, t'.eNew York City Police Department (NYPD), 
under tlie urging of the Director of the TjUdget, Fred Hayes, entered into a contractual 
relationship with the Institute. For a nrmber of reasons the relationship went sour; we 
were perhaps insensitive to the ethos rr the NYPD; they were suspicious of us and quite 
jealous of their autonomy, as is any r\her large city agency. They only went through the 
formalities with us; they did not let our researchers into their files; they answered only 
those questions they were asked and volunteered nothing. They largely rejected recom- 
mendations made by Institute analysts in more than 60 separate reports and memoranda — 
even though many of these reports were later Judged, by a number of Department officials 
and experts in the field of criminology and police science, to be among the best criminal 
justice research done in their areas. ^^"20 (Moreover, it should be noted that several 
recommendations were actually put into practice by the NYPD.) 

Eventually, the Department stopped sponsoring research by the Institute, but our 
researchers went ahead on further studies with only limited cooperation from the police 
and no city funds. The studies turned out so well that on their basis we were able to re- 
establish a new contractual relationship with the NYPD after Patrick K4urphy's appoint- 
ment as Commissioner. 
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THE STAFF 



What about the people who work at The New York City-Rand Institute? What makes a 
psychologist, economist, or engineer with an outstanding academic record, a Pli.D. from 
a "good university," and maybe a secure position in government or acadeinia, take a job 
where he is expected to do analytical researcli in me middJe of an environment where 
public officials have traditionally avoided setting clearly-delineated policy objectives, 
sometimes out of fear of alienating powerful political interest groups, or because priori- 
ties simply could not be set with any degree of precision or confidence? First: Some 
more questions., 

C^Ti policy research be done in this environment? Martin Luther King once wrote: 
"When you are right, you cannot be too radical; when you are wrong, you cannot be too. 
conservative." But what do you do when you honestly don't know if you are right or wrong,-., 
or whether your ideas and programs will really affect the people you are trying to serve 
in the way that you have anticipated? How do you design a welfare program that encour- 
ages self-sufficiency through job creation but is not punitive; that provides adequate in- 
come but is also fair to the non-welfare poor; that minimizes fraud but stops short of 
being a police agency; and is sensitive to the problems of welfare recipients without en- 
couraging generation after generation of welfare dependency? How do you determine who 
is to get what kinds of municipal services from the city? Should city services be allocated 
on the basis of need, or greed, or political clout? What is the best organizational mecha- 
nism for delivering health care to the poor? 

I hesitate in offering a stereotype of r^e Institute's staff, since they are as varied in 
personality, philosophy, and perspectives as they are numerous. But certain common 
tliemes seem to crop up in most conversations: 'How can we help the people of the city, 
through their elected and appointed officials, to make decisions with a higher degree of 
confidence, accuracy, and precision? How can we vigorously challenge tlie preconceptions 
of people we work with, but not insult or alienate them? How can we ask embarrassing 
questions without appearing to be arrogant? H /wcan we stir unrest and create uneasiness 
about sloppy procedures or bad policies witiiout shattering the fragile psychological mem- 
brane separating resentment and reassessment?" These questions, 1 believe, tell us a 
"^reat deal about the personal and intellectual characteristics required of scientists who 
are contemplating work on the frontiers of urban policy analysis. Let's list three crucial 
ones'. 

First, the researcher who is contemplating conducting policy analysis in an urban set- 
ting must possess a sense of curiosity tliat drives him to look for solutions to many of 
his problems from rather unorthodox data sources. Often knowledge of bureaucratic 
legends, anecdotes, values, and vernacular is just as important a source of data as an 
impressive array of numbers or a stack of computer printouts. Answers to the problems 
that confront the people who are trying to make cities work cannot be found in textbooks, 
where bodies of accepted theory are expounded and illustrate4 by many successful appli- 
cations, exemplary observations, and errorless experiments. The urban scene is not so 
predictable. 

Urban policy analysis is a search for a pattern where none has previously been recog- 
nized; for similarities in a sea of differences; for disagreement in a desert of compla- 
cency. Propelled by curiosity, the urban analyst must confront every problem with a 
barrage of questions, knowing that there are few definitive answers to most problems, but 
only more and tougher questions. 

In addition to being curious, tlie analyst must be pragmatic. He must recognize that 
inaction is an attractive form of action to many who are confused by the past and frightened 
of innovation; that few decisions are made in a sanitized value-free environment, devoid 
of political controversy. He must understand that bureaucratic inertia is often the most 
rational response to a controversial issue in a city where all decisions seem to carry the 
seeds of confusion, polarization, and conflagration. Recognizing this, he begins his analysis 
with things as they are rather than as he would like them to be. No litmus tests for 
ideological purity are administered to governmental officials before a problem is attacked. 
But an environment conducive to open discussion and debate is sought, nurtured, and, once 
obtained, fought for with great tenacity. • ' 

Finally, the analyst must be, in the words of Jacques Barzun, "a man of ideas, with 
a mind accustomed not merely to holding facts in solution but to crystallizing them for 
use." The cities are the new frontier. State and local governmental spending will exceed 
320 billion dollars by 1980. We desperately need to take a careful look at what kinds of 
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cities we will be creating as a result of this rather large expenditure of funds. We need 
to make sure that we are not doing the ri-^ht thing for tlie wrong reason. We desperately 
need scientists who understand this need and who will not be awed by its magnitude. We 
need organizations and institutions who wiJJ look at the ciiy as a system and who will act 
accordingly. 

At The New York City- Rand Institute, we have responded positively to this challenge. 
1 hope that the city and the residents of my old neighborhood, Brownsville, will be better 
off because we have. 
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Training Ground for a Professional 

Merle E. Meod 



What is a professional? As a teacher educator, 1 feel I am a professional, because 
I am devoted to the teaching profession. To be a professional, one must have had spe- 
cialized training, earn his livelihood in that profession, and become an active member in 
some form of professional organization. 

An industrial arts educator, through his educational process, does become a true 
professional. The state collej^'^s and univ^^rsities provide the specialized training and, 
upon completion, grant a degree ihat allows the industrial arts educator to earn his liveli- 
hood in his- specialized area. 

All too often Professionals we forget the obligation to our professional organiza- 
tions. How convenient it is to let the other guy do it! Apathy has been known to be the 
major cause of death for many professional organizations, and the American Industrial 
Arts Association is no exception. The American Industrial Arts Association is the pro- 
fessional organization of industrial arts educators, but what vouid happen if tomorrow it 
was to be no more? Does this thought alarm you? It should ii you are an industrial arts 
educator, because the AIAA is a vital part of our professional trainir.g ground. 

The AIAA sponsors a special program to help build a strong training ground for col- 
lege students in industrial arts education. Do you know the name of this organization? 
Don't feel bad if you don't; it seems a large number of our profession have forgotten its 
name and function. 

The name of this organization is the American Industrial Arts College Student Asso- 
ciation. The AIACSA is a national professional organization for all college students work- 
ing, toward an undergraduate degree in industrial arts education or related technical 
fields. The AIACSA should be the student's training ground in which to become familiar 
with his professional parent organization, the AIAA. I have found as national president 
of the AIACSA a great lack of knowledge about the AIACSA at state college and university 
levels. 

I personally feel, as an industrial arts educator, tl\e responsibility to inform my 
students of the national high school industrial arrs association and should promote mem- 
bership in their organization. I also leel the state colleges and university industrial arts 
educators should inform their students of the American Industrial Arts College Student 
Association and promote membership among their students. If the AIAA is to prosper 
and grow, steps must be taken to involve both the high school student and college student 
in an orientation process aimed at involving the student in a professional learning experi- 
ence. The American Industrial Arts Student Association and The American Industrial 
Arts College Student Association are programs of the AIAA to serve this very purpose, 
but if they are to serve their purpose as a training ground, they must have membership 
and leadership. We, as professional industrial arts educators, have the responsibility to 
promote membership in these fine organizations and provide the leadership they must 
have. To let the other guy do it just will not get the job done. 

The youth of tomorrow are our future professional leaders. The professional image 
we present to our students often will be the professional image they will present to their 
students if they should choose to become industrial arts educators. Is it fair to ask our 
students to belong to a professional organization when possibly, as industrial arts edu- 
cators, we do not belong to our own specialized professional organization? I can only 
answer this question as a personal judgment, and I would suy no, it is not a fair request. 

I was instructed in my college preparacion to use every available means to help my 
students learn and grow to become productive and knowledgeable individuals. Therefore, 
I feel the teacher either on the secondaryor college level who does not make use of these 
two organizations — The AIASA and A]ACSA — is cheating his students out of a valuable 
learning experience. The time and leadership devoted to a student organization can be 
one of the most rewarding and fulfilling activities a teacher can experience. 

Not only does the teacher gain reward from involvement in a national professional 
organization, but the student gains leadership, insight, and a chance to obtain information 
in his field of interest from all parts of the nation. Both the AIASA and the AIACSA pub- 
lish a national newspaper and newsletter. The college student receives the AIAA journal, 
M/S/T, and the Monitor to help him keep abreast of current issues and trends in indus- 
trial arts, but most important of all, the student has the opportunity to participate in the 
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annual AIAA co:\ference and gain even greater knowledge in his profession. 

It has been said by someone greater and wiser than I that no organization can function 
without membership. Membership is not much to ask of a true professional, but if the 
American Industrial Arts Association is to provide a training ground for our future indus- 
trial arts leaders, they need membership, and so do their training camps, the AIASA and 
AlACSA, As true professionals, industrial arts educators need to promote and become 
involved in recruiting membership in all levels of our professional organization. 

Mr. Merle E, Mead Is National President of AlACSA and a graduate student at Kearney State College, 
Kearney, Nebraska. 



The Student in the Urban Society 

Harold Spears 

Things have certainly changed since I started to school, and even since I've been 
Supei'intendent. When 1 started to school, all the attention \vks.^onthemuItiplication table. 
Today it's on the negotiating table.' The negotiating table isstariHard equipment on die 
furniture supply list of any school system in this country. I can even remember back to 
the old math, and now it's the new math: sitting around the negotiating table widi the same 
amount of money and trying to allot it in a different manner, taking some away from the 
kindergarten coloring books account and putting it into teachers' salaries or whatever. 

I've been on the college campus now for five years as a visiting professor at Indiana 
University. 1 call it a "people preserve." Thirc^'-four thousand students there — happy 
as can be — as contented as cows grazing in the clover fields, students grazing in the 
libraries. And labor is also happy about it, protected by having all tliat mass of young 
people not interfering with the labor market in this country. There are some innovations 
on the campus — tliey've got lai'ger parking Jots, co-educational dormitories, and all soi ts 
of vending machines. They're selling term papers now, five-dollar, twenty-dollar, and 
fifty-dollar machines. 1 tried the five-dollar one and got back my old thesis at Wabash 
College, 1924. 

We were in the sideburns period of American school administration a few years ago 
— 1 can remember that — it seems only yesterday that the main problem was die length of 
the boys* hair and the shortness of the girls' skirts; now it's the lengdi of the teachers' 
strike and the shortness of the school revenue. I learned eai'ly in school administration 
that the devil you live with is better than the ones that you don't know. 

When at age 6 I entered school in a small Indiana town, Swayzee that is, it was known 
as the common school. The town was common, and there was a common pump on the main 
corner in our town. There was a common tin cup attached to that pump. If die germs 
were common, ignorance of them was likewise. In front of the schoolhouse was another 
common pump, and I can still see us kids standing there — kicking the mud off our feet 
after recess, lining up and taking our turn before going back into the high school or the 
grade school, as the case might be. 

And the kids were common. Sure, there were differences among them — but we didn't 
have any tests to give students at that time to tell which half were above average and which 
were below, or all that stuff that we go into today in order to try to classify students, 
Nobody had heard of an IQ. Of course there were differences, some of us were better at 
reciting, some at going steady with the girls, some at basketball, and some at helping 
the teachers clean their erasers and all that type of thing. People took it as a common 
thing for young people and children to be different in schools in those days. 

Our common school had four rooms downstairs — two grades in a room — first and 
second, third and fourth, fifth and sixth, and seventh and eighth. Today you would call it 
a non-graded school. Those teachers didn't care what grade we were in as we passed on 
up to the high school. And there was that stairway leading to the promised land, for up- 
stairs there was the high school: five rooms and five teachers. Nobody got to go up those 
stairs until he had graduated from the Elementary School, and when he graduated he still 
had to take a county examination to be accepter^. Ben Williamson, the Superintendent, 
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would fan our tails if he ever caught us on those stepc before we had the right to go up 
them. That was the high school. 

It was the people's college at that time. I was a drop-in. You went to high school 
when you had nothing better to do. Nobody ever heard of the drop-outs yet> because people 
had not been institutionalized into the American High School which created the* drop-out. 
No — I was a drop- in. My friends lived and worked on the farms. 1 worked in dad's store. 
AH of us seemed to have something to do as children. Just as soon as I could chin the 
counter in the drygoocis store, he put me to work, just as my older brotliers and sisters 
had done. I traded goods with the farmers' wives and found out early that although you 
price eggs by the dozen, the hens don't lay them by the dozen — they lay them by 9, or 18, 
or 17, or something else, and you have to figure all those fractions. And when the frugal 
housewife bought calico or muslin or something else to make a dress, she'd get six and 
seven-eighths yards. My out-of-school hours were spent there. 

I was lucky as a teacher, and in administration, to have seen all the tyi^es of people 
when I was. a child. I knew the deadbeats, ones who wouldn't pay. 1 knew the ones who 
would question me when 1 candled the eggs and would have to come back and stick their 
noses into that machine to see for themselves. 1 saw people like tiiat when I was a Super- 
intendent. They had to be shown. 

In those days teachers weren't trying to be imaginative, innovative, or exemplary in 
order to qualify for school funds. I happened to be in high school at the time that industrial 
arts and Smith Hughes funds came in. They got funds for agriculture, so we all had to 
read an agriculture book whether we were going to be farmers or not. In spite of tlie 
girls' helping in the kitchen at home, home economics came in. The girls all had to wear 
fancy uniforms and a hat as though tliey were going to be chefs. Then the shop came, but 
the five teachers in tlie high school already had those five rooms up tliere. 

So what happened to the shop? lean still see it and smell it! The only place they had 
for it was down next to the toilets in the basement. You fellows can tell me whether indus- 
trial arts and such courses are still in that position in respect to the academic curricu- 
lum. If a person can read a page well and write a sentence well, he is counselled into 
tlie academic curriculum, regardless of where he's going. And if he can't, we'll look 
around to find out something else for him to do in the high school. And so often nothing 
practical is there, 

It*s surprising how our society got along in the early part of this century without 
educated people. By educated people, I mean educated in a formal institution. When I went 
to San Francisco, I found in the research files the total enrollment of the schools for the 
year 1908. And if you look back in the records of any place in this country, you will find 
that these were ty-pical of that period. 

In San Francisco in 1908 they had 10,155 students in the first grade and 5,230 in the 
second. The reason they had twice as many in the first was that you had to read to get 
out of the grade. They kept some of those boys until they were old enough to date the 
teacher, then they passed them on up. 

The third, fourth, and fifth grades all had four thousand and some. The sixth grade 
had 3,588; the seventh grade 2,755; the eighth grade 973; tlie ninth grade 1,211 students; 
the tenth grade 1,033; the eleventh grade 463; and in the twelfth grade, 261. 1 assume tliar 
they all graduated. 

1 don't know how San Francisco could have recovered from the fire and the earthquake 
that they had at tliat particular time witli no more high school graduates than they had in 
that city. 1 wonder how the people got along without all the formal education tliat we give 
them' today. But we have a fast economy today — we are so s>Tichronized scientifically 
that it's hard to exist. WiUi our people -packed schools today, we can hardly realize that 
this was typical of the national situation at the turn of the century. 

The community actually provided in both the cities and tlie small towns, with no cost 
to the taxpayer, parallel programs of learning on the farms and in the stores and fac- 
tories. Today this unusual experience carriers tlie fancy name of "work experience." 
You neyer heard the term "work experience" until we had to create it and try to promote 
it as a part of compulsory schooling. It's a rare opportunity, and only a limited percent- 
age of youth have the opportunity to have work experience while going to high school. 
Organized labor fro\\Tis upon it. 

A couple of years ago, I was invited out to Western Kansas by three adjoining school 
districts to give a 15-minute or 20-minute commencement address — if you know what 
I'm talking about. They have to have a commencement speaker, but then they coach him 
not to speak very long, which didn't b^tlier me. 
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In Colby, St. Francis, and Goodland, on three successive nights, 1 gave this com- 
mencement speech, and then in the daytime 1 would live with the Board members in those 
communities. We talked about the urban society youth problem, but didn't pass up the 
rural scene. As 1 dealt with the Board members, there was one with 2,000 acres of wheat, 
and 1 said, "Mow many people help you?" He said, "1 drive one tractor, my wife one, and 
my son-in-law one." And .1 said, "What happens to the boys from this community?" 
He said, "The small farms can't exist, so they find jobs somewhere." "But how about 
the beets?" They were being handled by migrant workers, and the superintendent in 
Goodland took me around to show me the places where the migrant workers stopped over 
as they moved through from the Mexican border on up north, following the crops. 

What do you offer the high school student today that meets the vocational ethic of 
American secondary education? As you will recall, in 1918, seven cardinal principles of 
secondary education 'came out — and I'll review them for you. 

"Health, command of the fundamental processes, worthy home membership, vocation, 
civic education, worthy use of leisure, and ethical character" — and it didn't say that a 
high school student was go^ng to spend three-fourth;^ of his day In an academic program 
of some sort that ignored a number of these things. Then we wonder why they drop out 
of school. 1 don't know how much we've progrisssed since then. You people in industrial 
arts have a great program — there's no doubt about it — but do you get the share of the 
student body that should be in your classes? 1 don't know — and you've got to answer that 
for yourself. 

What is the common school today that only a few decades ago was eight grades? The 
term has been lost, but certainly the concepthas been perfected. Before the school could 
ever have been properly re-tooled to serve a shifting economy, one state after another 
passed attendance laws, institutionalizing youth to high school graduation or to age 16. 
California and some other states, not to be outdone, moved it up to ^8. 

The high school principal today is well aware that it is an affront to the American 
ethic for a student to leave high school wimout his diploma, yet he is continually reminded 
that it is downright immoral to present such a certificate of public acclaim to one who is 
considered unworthy of that diploma. In fact, some scho'ol districts tend to placate both 
positions by offering a so-called certificate of attendance for those in question. Such a 
document is more an indication of the shortcomings of school and society than the limita- 
tions of a person. 

During my last year in the San Francisco superintendency, a California Assembly 
Sub-Committee reported that a high school diploma is virtually meaningless because of a 
lack of uniform standards of graduation. Straight A students, he said, and D students re- 
ceived the same diploma. The Sub-Committee of tlie Assembly Education Committee 
reported all of this to the legislature as tliough that was an important discovery that 
somebody had just made. They concluded that the high school diploma is virtually mean- 
ingless "as a legal document or a permanentpersonal badge of honor." 1 don't know that 
the high school diploma should ever be considered either of those things. If by law all 
youth have to go to school, what does a diploma mean? This committee recommended 
that all school districts set minimum requirements for graduation, including a reasonably 
high record of report card grades. The Committee neglected to review the State Educa- 
tion Code that sets the attendance requirement to eighteen, regardless of ability. 

Some time before that, one of our local school reporters made the discovery that 
there is a great discrepancy in achievement among high school graduates. In the case of 
something like this, I don't answer it. 

Since starting to teach high school years ago, 1 have seen thousands and thousands of 
children going through school. That has been my life. No two of 'them enter with the same 
potential — no two of them leave with the same attainments Under God's system of creating 
people, it couldn't be different. An experienced and sympathetic teacher is shocked 
neither by what a pupil can do nor by what he can't do. He merely does his best to help 
that pupil as he momentarily passes through his classroom. 

In handling this never-ending procession, we don't throw those who can't back to 
society. A school is not like a production line in a factory, where the inspector throws 
out the culls. By law, California directs the schools to keep youth in school until age 18 
or graduation, and these children in San Francisco schools possibly range in IQ from 
below 100 to 185. Teachers ai'e there to help children, not to stand in judgment of them. 
For every high schooj graduate you think doesn't deserve a diploma, we can show you an 
eighth-grader whose accomplishment might well make you ask why we keep him any 
longer. 
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The schools are crowded today, reflecting notonly public faith in an utter dependence 
upon education but an economy that no longer has a place for youth, a situation that gives 
him no choice. The youth who once operated a farm or a store is now considered too 
imm-Tture to assume that role in his society. The entrance of youth into the American 
scene as a distinct population group has come within our time, coming noticeabJy to the 
public attention for the firsttimeduringthe 1930-1940 depression period. This population 
group temporarily lost itself in the hustle and bustle of the all-out effort of World War II, 
when everybody was made to feel important by having something meaningful to do in their 
community. But soon again, they found themselves relegated either to schools or to 
economic oblivion. Child labor laws that were originally passed to protect children 
from ruthless adults have since been superseded by scliool attendance laws that protect 
labor from ruthless youth, thus extending adolescence beyond the original intention of the 
Creator. 

Our nation, through the use of good brains, the active minds, the clever portion of the 
mass of citizens, has got something going that ignores the bottom portion of society. You 
mark the cutoff as unnecessary stock. Nobody knows this better than the school teacher 
or administrator who follows the trails of his students, graduates, and dropouts. 

The great western movement and the development of our nation called for about one 
strong mind to a score or more of strong backs. Of course, it took courage and determina- 
tion and persistence, qualities not necessarily^ coupled widi bright minds. Nobody cared 
who was smart in those days, anyway. There were no intelligence tests or achievement 
scores to use as brands enabling society to pick out the promising from die doubtful 
prospects. As long as there were trees to chop down and frontiers to be followed, schools 
had to compete for their' personnel. A people with a simple social and economic system 
ask of their schools only a simple system of education, while people with a liighly complex 
existence such as ours must demand a much more complex system of education. If there 
is any question about the complexity of our situation, just attend a Board of Education 
meeting in a lar.'je city. American society looks upon public education as a necessary 
road to better things, and rightly so. And consequently, in her periods of extreme frus- 
tration she turns to the schools with a half-way blaming, half-way demanding app>-oach 
that makes us jump. 

Re-tooling schools to serve the ever-changing American scene is not simple — it is 
not a case of what might be, but what needs to be under the circumstances. A school is 
not a luxury to be provided by personal tastes or public whim of the moment. It is a neces- 
sity calling for the dedicated skills of the professionals and justified by the fruit it bears. 
The soil that nourishes it today is not the fertile farm land that during my childhood de- 
prived me in schoolof the association of my farm friends. We might call today die asphalt 
period of American man. For the great bulk of society, the hard pavement of a techno- 
logical existence provides a fast getaway for some and nary a toehold for the others. The 
phenomenal thrust of scientific and technological advancement in our nation over the past 
20 or 25 years has not been germinated in a vacuum. It reflects the impetus of industry 
and biiriness to meet the exploding market profitwise, in face of the mounting cost of labor 
and government, costs that in one case reflect die increased standard of living and in the 
other the necessity of an ever-expanding network of public controls and services to syn- 
chronize the complications that accompany the high state of civilization that we have 
achieved in our country. 

The economic machine that projects our nation forward is the enterprise system. 
With all the ramifications, the gimmick that has been recently installed to accelerate the 
pace is automation. You men know more about that than J do, because that's just not my 
field; it's yours. Its principal is efficiency. Its procedure is the increase of production, 
with the process taking precedence over people. The technical process in its perfection 
tends to eliminate the active worker from participation and to replace him with an effective 
Substitute— automation. The fuel for this machine is a calculated mixture of American 
ingenuity and American labor. The acceleration in technical knowhow is now tlireatening 
and resulting in a counter increase in the latter. For instance, the overtime hours spent 
by an electronics or chemical engineer in his laboratory may, within a relatively short 
time, result in the reduction of die weekly working hours of a significant number of people. 
At graduation, a principal may drool over a merit scholarship student in science, but this 
same lad may well intensify the dropoui problem for the principal of tomorrow when he 
gets going in his laboratory. It is a fast pace to which we step today. 

The mounting difficulties of a non-college-bound student in our time are apparent. 
With the 'continued increase in the percentage of high school' students going on to college. 
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tlie secondary school tends to become more and more a college preparatory institution 
and Jess and less die distinctive compreliensive American high school that it was when I 
worked in it back in the twenties and the thirties. This is not by pian, but by chance. 
This gradual metamorphosis may not be apparent to those who adminisvei* and instruct in 
the school; they are too close to the operation. What is noticeable? It is the student who 
seems to be a misfit. As his group decreases, the moi*e pi*onounced is his maladjustment. 
Let's face it. The means of mounting the school ladder from primary to upper elementary 
to high school to college, grade by grade, is the ability' to read a book and to write a page. 
This seems to be about the only way we know how to teach in the academic area. 

Recently, a high school guidance counselor showed me a half-page theme written by 
a boy whose spelling resembled tlie sounds of the words ds he heard them, or as he 
thought he heard them. Mis performance was far removed from the instruction expecta- 
tions at that particular high school level. The assignment, of all things, had been to write 
about "happiness." It Vvas again the old story in secondary educ^ition, the sympat)5y of 
a counselor for a lad who persisted in school in spite of his humiliation at exhibiting 
before his peers his crippled ability to write a sentence and to read a page. 

The sheet of paper stood as I^xhibit X or Y in the sentence of failure eventually to be 
administered by the teacher. And, in the case of the teacher, it wos the old story of sy^^^- 
pathy losing out to the instructional requirements set out by the curriculum and borne out 
by the standard class performance. It was the continued reminder of tlie handicap that 
school counseling hiis faced from its introduction: the limitation of the counselor's efforts 
to pupil behavior, tlie teacher's operation being off limits because the counselor has no 
supervisory responsibility over a teacher. Unfortunately, a school's judginent of a pupil 
is passed on as the total community judgment, there being no community endeavor, no 
outside employment by which he can establish his worth. In other words, unlike my boy- 
hood associates, his civic record consists of how well he succeeds in school. Thus, the 
responsibility of tlie school personnel is tremendous. We wonder if they appreciate it at 
times, and if it is fair for them to be placed in a position as executioners of youtliful 
ambitions. 

If a fellow does not succeed in school today, he is dubbed as a social failure — a handi- 
cap hard to overcome — a school dropout, so-called. Strange, isn't it, that the school was 
established as a device to help people get along in life. It was never actually set up as a 
court.of judgment. 

This condition is not of our own making, but rather a civic commitment that reflects 
the population's shortages in an affluent society. Such recognition of the situation by the 
school personnel does not absolve us of attention to the case of the non-academic student. 
It invites both soul searching and curriculum exploration. 

You men know about the rapid change of plant equipment that we'v^' had in this coun- 
try. 1 can't conceive that the schools can ever expect to obtain this cxiv-nsive equipment. 
It seems to me we've got to make a change in tJie high school program. Some pupils might 
work half the day outside somewhere, tagging along after somebody else, or using equip- 
ment at night that industry uses in the daytime. The school set-up of regular daily periods 
has been handed down since the first of tliis century, and we've never changed it We've 
got to use our imagination. 

At times we hear labor leaders telling scl ool officials to concentrate on a general 
education for youth up through high school graduation, tlius delaying any noticeable work 
with the hands and introduction to the trades until a later period. Educators realize the 
limitations of this kind of thinking. We have rationalized ourselves into a period when it 
is far easier to get into a college, as I've said before, than into an apprenticeship program. 
Youth have the right to feel important. 

America is a great believer in free public education, judging students by tlie amount 
of time spent in school, the units and diplomas amassed while there. Some years ago 
a parent would lean, over the fence and explain to his neighbor why his child didn't go to 
college. Now he leans over the fence and apologizes because his son or daughter has gone 
in but has never come out of the place. Going to school can become a way of life. If you 
get the hang of it, it can become very satisfying. 

The public thirst for schooling is intense and never satisfied. It seems that the limits 
of school will never be found. To what extent the Increasing popularity of college educa- 
tion reflects the person, and how much the economy, it's hard to say. It's now easier in 
California, at least, for a high school graduate to get into college than into a job, reflecting 
the fact that It is easier to create colleges than jobs for youth. 

For ten years or more, public education has been busting out in all directions. We 
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seem to be buying it like mad, demanding more money all the time. We're starting chil- 
dren younger. We put in kindergartens some yeai's ago to prepare them for first grade; 
then came Head Start to prepare them for kindergarten. We hold them longer, we're 
pushing subjects down, we're broadening and enriching programs at all grade levels, 
we're providing more staff such as paraprofessionals and central office staff. 

In the curriculum office, we had only one certificnted person. That was the head of 
the office. Where did we get the other people? We brought teachers in from the schools 
on a leave of absence, outstanding teachers to develop programs, tliere for a year working 
on a particular tiling, and then we'd send them back out into die field. That was econom- 
ical, because the cost was a substitute out in the schools, the lowest on tlie salary scale. 

We did the same thing in the personnel office. In spite of all the teachers we employed 
in a large system such as that, we had only one certificated person who directed the office, 
Melping him were six clerks who handled all the detail work. When we employed teachers, 
we set up interviewing boards. On each one we would have a school adniinistx'ator from 
the field, a teacher from the field, and somebody from the central office. All we were 
paying for was the substitutes for tlie people brought in from the field. This tied your 
central office to the field, each year with different representatives from the schools. 

We've been lengthening the school year, we've been providing more summer schools, 
we've been beginning bargaining across the counter widi the public for one thing and the 
other. If you've ever been in a large board room in a large city, you know that the public 
comes out, and they think of things that they need. There's much competition among 
neighborhoods in a large city today. 

In at least the large cities, budget preparation is no longer the inside job that it once 
was, carried on in an official and deliberate manner behind the scenes by a few people in 
the central office. After watching the public in an open board meeting bargain for and 
receive services of one kind or another, you start to think of what they did need. They 
were telling you something. And you became more sensitive to the needs of the schools 
in those communities than you had been before. 

One of the increasing difficulties in financing public education is the number of sepa- 
rate school units that operate independently with the state legislature, the federal govem- 
ment, and the local citizens at the polls. It's like a poker game — there's only so much 
money in the pot. The competition for the school dollar is keen. A school administrator 
at any given level yells to high heaven if he doesn't get his share, and he's shocked if a 
resident dares to vote against the latest tax measure or bond issue. There is a public 
will to finance education. Nobody's ever figured out what it is, but there's bound to be 
a hidden limit, even if a particular segment of the public school must find it out the hard 
way. 

The educational scene is made up of millions of busy professionals and non-profes- 
sionals, conscientiously working away at their individual shops, at their somewhat selfish 
segments of the total enterprise. Nobody can blame them for their devotion to a limited 
sector of a whole or their tenacious defense of a school, a district, a level of schooling, 
a population group, etc. Nobody can blame them for their conscientious fight for public 
support of tiie particular thing that they are doing, But surely the initial recognition of 
tile challenge falls upon the professional people. 

There follows a sampling of tlie speaker's suggestions as to areas to be explored by 
the professionals before they go back to the public bargaining table and ask for more 
money for the sprawling array of miscellaneous enterprise^' known as American public 
education. 

1. For the college-bound students, reduce by one year ^:he school sequence from 
grades 1 through 12, tJius recognizing the instructional efficiencv achieved by our profes- 
sion during the last three or four decades, just as American business and industry anu 
the other professions have taken advantage of their research. The amputation could be 
made by curriculum specialists in the various subject fields, working in coordinated 
effort. Whenever I've mentioned this, somebody asks what grade you take out. What is a 
grade? Look at your school as curriculums stems, starting from the bottom — the nativi 
language up through the elementary school and into the high school, science, mathematicLi, 
history, social studfies, and so on. You reduce the stems into 11 years. 

Since the high L'chool today is only a middle school for this segment of the moving 
mass of pupils, they are deprived of nothing in this efficiency move, for they are going on 
to higher education anyway. 

2. Retain the non-college-bound through the 12th year. The school becomes a civic 
center, their base of operation until absorbed into the economy. The types of programs. 
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the various lengths of daily schedules, the cooperative ventures arranged with business 
and industry, governmental agencies, community welfare agencies, and miscellaneous 
services afforded these youths challenge the imagination of the school personnel and the 
supporting community. It would be a joint enterprise in planning and in practice. There 
would be a place for them to still tie to, but not on the formal basis that we've got today — 
it's a freer going and coming. 

3. In the case of college students expecting to continue in graduate school, reduce 
the four-year liberal arts program into three, and you'd never lose a thing for them either. 

4. Remove the relentless competitive market system that brands those who have lost 
tlie school race before they start, the practice that eventually demands the extra funds 
for repetition. Research has shown long ago the ineffectiveness of retardation. Accept 
children on their own — not in relationship to others or to subjects. The comparative 
approach buttressed by achievement sJcores has the unfortunate psychological handicap 
that regardless of how much we raise the achievement of a particular group, half of those 
kids have to be below average. Who wants to be below average? 

5. Establish procedures for learning that parallel the present single road through 
school, the reading of a book and tlie writing of a- sentence. The outer school world is 
full of interesting learning gadgets used every day by children, whether they recognize 
them as education or not. At the secondary level, the student is never treated as a whole 
individual; he is as many different people as he has teachers in the school. We've got to 
get away from that. Social studies teachers often expect more written work of the child 
than the English teacher, when the Engilsh teacher is supposed to be the one who can help 
him in his writing. Throughout the school enterprise, change the emphasis from teaching 
the pupil to helping him, and thus the subject matter and courses will fall into place. When 
a child is required by law to go to school, the questions are not is he ready for school? 
or the next grade? or the next school? The question is — is the school or next grade ready 
for him? 

6. Coordinate the funding of all public levels of education, thus determining the pro- 
portional amount of total school tax dollars that each segment deserves. 

7. Since the professional athletics offer employment today, and it's a great field for 
some people, students who have athletic ability snould not be excluded from participation 
because of lack of success in academic subjects. The high schcol student who is preparing 
for engineering does not have to succeed in athletics to be eligible to take the advanced 
course in mathematics or science that is leading him on to his profession. We shouldn't 
discriminate talent. In other words, take whatever ability and interest he has and build 
upon it. Don't mark it off as second rate in the school program. Don't place reading a 
book before the ability to put a basketball in a hoop. If the fellow's got that ability, let him 
make his million or so, and help him along with it. 

8. For the sake of efficiency, both financial and educational efficiency, provide a high 
school schedule that places a student with a teacher of a given subject only the number of 
periods of the week by which he can profit. 

You can see that we've got a lot of custodial duty. We don't know what to do with 
students in a high school if they're notunder a teacher's nose. While some students need 
two or three periods with a teacher a week, others might need more than five. If we can 
only think flexibly, and not think in the standardized structure that we've been using for 
100 years. It is quite understandable why our school practice, in contrast to those of 
other professions such as medicine and engineering, is so similar to the past. We are 
the only profession in which the trainee is indoctrinated and trained in the ways of his 
profession before entering a training institution. In other words, the only one in which the 
practitioner goes through the profession as a child and a youth. The doctor, dentist, and 
the engineer face training with an open mind, because when they enter their training 
institution they can get the new things that have come along; they don't know what the past 
was in medicine, or engineering, or dentistry, and so on. 

And so I leave you with this ghost in the schoolhouse closet, as 1 call it — the ghost of 
the fact that we're all trained before we enter the training institution. 

Dr. Spears is a Consultant and Lecturer at the School of Education^ Indiana University^ Bloomington^ In- 
dlcma. 
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Educational Reform in the Urban Society: 
Some Thoughts about Models 

Edward J. Meade, Jr. 



You've asked me here today to talk about the role of models in urban educational 
reform. As one who has had a good many years of experience in deciding whether or not 
to fund school projects of all kinds billed variously, according to one's preferred termi- 
nology, as models, beacons, lighthouses, or pilot projects, I'm not sure 1 can answer 
your expectations with wise advice about devising or adapting so-called model programs. 
The -very word "model" implies, of course, that a tested structure and substance are 
to be duplicated. And we all know the familiar refrain of many urban school reformers 
proposing an innovative project, "Well, if the model works in the city, it will work 
anywhere." 

1 have come to feel, however, that to speak of models for reforming urban education 
is both presumptuous and over-simplified. 1 worry about the attitude which impels school 
people to invest expensively in either developing new model programs or copying another 
city's model (not that 1 condemn judicious adaptation of effective techniques, but 1 am 
wary of too rigorous application of models which deny the dynamics and realities of other, 
different contexts). What 1 would suggest rather is that we think of urban school reform 
not in terms of casting out the old and replacing it with the new, but with critical analysis 
of what works and what doesn't work and for what purposes. I'm suggesting that we 
examine the more basic conditions which give rise to the search for models. 

Let me speak, therefore, to the issue of today's urban society, the character of our 
schools, and the relationships between the two. Obviously, that text sounds grandiose, 
even pompous. Let me assure you 1 have no grandiose ideas to advance. My aim is to 
propose a different way of thinking about adjusting urban school programs. In simple 
terms, my thesis is that schools are institutions rooted in stability; in urban settings, 
they coexist with pressures of change and diversity; yet, as preparatory agencies, they 
are a contradiction in terms if they do not help youngsters learn how to function in a 
changing society; and, finally, the confrontation between stability and change produces 
conflict. To resolve that conflict, schools must have the capacity to assess their work 
regularly and be prepared to recycle those features — be they content, teaching methods, 
or organizational str'xtures — which are obsolete for new generations living in a fast- 
moving urban culture. 

1 do not want to sound like a futurist, but in fairness to our children, we ought to try 
to take stock of the prodigious contrast between the pace and preoccupations of the times 
when we grew up (assumincj most of us are near or over forty) and the temper of today's 
scene, then ponder the rat.* of change we can expect between now and the year 2000. Let's 
recall how our world seemed around World War U. For one thing, our time and space 
horizons were still long; cross-country travel was still a matter of several days' train 
ride; radio was our only electronic means of mass communication, and even it was largely 
an entertainment medium, as was the moving picture. Commercial air travel and tele- 
vision had not collapsed distances to immediacy for the common man. Computers were 
still only embryonic brain children of scientists, and satellites just a gleam in tlieir eyes. 
Manual typewriters were the ultimate in office efficiency; copying machines virtually 
nonexistent. Delay, prohibitive expense, and a human intermediary attended a long dis- 
tance telephone call. While automobile*^ had become common and certain household elec- 
trical appliances were available for those who could afford them, we used them respect- 
fully and did not turn them in for the latest model every year. The most advanced ground 
weapons were tanks. Urban growth was just then accelerating. Our awareness of social 
justice and cultural diversity was not aroused, preoccupied as we were with economic 
recovery from the depression years. In a matter of only a couple of decades, that quaint 
halcyon period dissolved as we absorbed dramatic technological, social, and cultural 
changes. 

Today we find ourselves living in a predominantly urban environment, with a con- 
sciousness of world-wide perspective and a sense of limitless technological potentials. 
Our urban surroundings have brought us to working and living and traveling in close 
proximity to large numbers of our fellow man. Advances in transportation and communi- 
cations technologies have stepped up the pace of our work and increased its flow. With 



29 



the proliferation of new jobs has come ease of mobility; job changes are now regarded as 
essential to both satisfaction and growth. And it was our cities, in particular, that gave 
rise to the movements for civil rights and women's rights in vigorous action in the '60's. 
Today, racial, economic^ and cultural disparities press for even greater attention. Our 
new communications media also have come to be instruments of social conscience, 
making visible and insistent a wider and deeper range of value-laden problems than most 
of us care to know about. Not only may we no longer ignore the rightful claims of racial 
and other minorities and women to unapologetlc expression of dieir identities and fair 
economic reward, but, however threatening it may be to our creature comforts, we must 
turn our minds more and more to the claims of our grandchildren and unborn generations 
for a physical and social environment fit to live in. Ignorance is no longer an excuse for 
social irresponsibility'. 

Man being a highly adaptable animal, we have taken in stride the evolution of modem 
urban stress and change. Buthave we come to terms with it? Do our schools help young- 
sters come to terms with it? Sadly, 1 think die answer to both questions is "No." Yet I 
say that without pessimism. The same imperatives that are reorienting other social 
institutions — the judicial' system, the political process, the family unit, the business firm 
— also are wearing away schools' resistance to change. 

For all their trappings of modernity^ such as guidance personnel, arts and media 
specialists, medical services, audio-visual facilities, and shop equipment, schools still 
try to hold out as bastions of stability. There is a sense in which they need to be just 
that, to offer a secure ground and a firm and nourishing medium in which young roots can 
grow. But stability in terms of preserving past attitudes is a disservice. 

Now most of you are probably quietly disagreeing with what sounds like a put-down 
of schools' stability. Think for a minute, though, of how many features of the formal 
education system contribute to the perpetuation of a stable character for schools. There 
are buildings, for one thing. How ofte* is a school building ever abandoned, even the 
oldest urban ones? New ones are added, but a school is built to last, the assumption being 
that what goes on inside it is unchanging. After ail, there will always be- pupils and, once 
they are of school age, tliey will have to have a place in school for a good many years; 
twelve years, by normal expectations. Then there are those who work in schools and the 
programs tliey devise for children's learning. By the development of a whole system of 
- training, accreditation, tenure, and remuneration, the teachers and administrators in our 
schools are geared to a Iif;?-Iong commitment to a hierarchy of roles, as perceived when 
they were in training. And of course the basic content of school programs is conceded 
to be stable over time. Although other subjects have become entrenched, the heart of 
every school program still is reading, writing, arithmetic,, science, history, geography, 
and civics. Even tlie order of presenting content is subject to little interference. We 
tinker with instructional methods a good deal, but those changes, seldom unsettle the 
fundamental stability of the school. 

So there is weighty evidence of the school's natural tendency to stand as a stable 
institution amid a tempestuous sea of change. Many of you might be thinking, "Ah, but 
ships at sea rely on the lighthouse's firm beam for safety." 1 agree, but they look to that 
lighthouse for guidance in navigating rough and strange waters, not for shelter. 

So there, perhaps too simply, is my scenario of conflict: a restless, changing, mobile 
society in our cities and, withstanding the currents around them, relatively stable, staid, 
slow-changing education systems. While a little conflict and tension can be useful, I be- 
lieve the strains in urban areas and urban schools are well past creative friction and 
almost to the point of blinding despair. 

As Americans, we are inclined to want a clean answer— a yes or a no, a go or a 
no-go. We prefer sharp and clear alternatives. Should we therefore continue expecting 
that changing society adapt to tlie stable school? Or should we ask the school to adapt to 
the society? Put that way, the question answers itself. An older and wiser acquaintance, 
a school superintendent, once answered it by reminding his audience of who pays the bills. 

The real answer isnotquite so clearcut, though, for we must understand what changes 
and why, and what stability, for what. What Is it that our urban schools need to hold fast 
in the waves of change our cities generate? Have we — those of us who in one way or 
another are responsible tor shaping education - consciously thought about what needs to 
be solid in our schools and why? 1 suggest that, much as we have been exercised over the 
conflict between stability and change, we have done little to clarify what needs to remain 
stable and what ought to be changed. 

A look at recent changes in urban schools documents my contention. As I reflect on 
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the past decade or so of education in our cities, I find that we have begged my central 
question and, almost by default, have come up with two models for urban education, 
neither of which is anywhere near satisfactory for children or society, or even for us as 
educators. 

The first of these so-called models 1 term the "add-on." As our urban society has 
become more diverse, or at least consciously admitted its cultural diversity instead of 
holding to the historical melting pot, the nation's schools responded with more and dif- 
ferent programs. At first it was simply more — more dollars and more people to deal 
with more diverse people, interests, and backgrounds. In many ways, we in education 
tliought that we could bring restless urban society back to the comfort of homogeneity 
tliat was, by simply overwhelming tlie diversity with>4*emedial programs aimed at assist- 
ing kids to fit the schools. We labeled many of th^s^ early efforts "compensatory." 
By and large, they assumed that the corpus of our schools was in good healtli, but many 
so-called disadvantaged kids were not. 

Later the "add-on" model became more sophisticated. It was not only more of the 
same. Rather, it started legitimizing new subject areas different from the stable fare of 
the schooJ. Suddenly, and with the considerable assistance of an awakened federal govern- 
ment, we added on programs having tlieir own identity and integrity — bi-lingual education, 
Afro American, black, and Chicane studies. And as work in our cities had become more 
specific and specialized, we added on courses and programs to meet those ends as well. 
Courses in art alone did not suffice. We atomized the field into separate, special-purpose 
branches — commercial art, industrial art, graphic art, advertising art. 

Still, witli all of the add-ons (you can think of many more examples) the school, in the 
main, stayed very much the same. True, it had more from which to choose; but frankly, 
the choices were ours more often than our children's. We were sure we knew all that 
was good for them. 

As the change in city society continued at relentless pace, educators began to concede, 
however reluctantly, that perhaps the school alone could not deliver all that was expected 
of it. We decided that schoolingneeded to spread out at least minimally beyond the school- 
house itself. We allowed that in some ways the community, particularly the urban com- 
munity, had educational value. Thus emerged the newly-popular model 1 call the "spread- 
out." 

Suddenly children found themselves not in schools all day, each day, but, instead, in 
factories, banks, museums, offices, even on the streets (and with the sanction of the 
school). With or without direction from teachers, they found themselves piecing together 
their own educational program from places and people in the world outside the stable 
school walls. "Relevance" was the^ rationale, and we rediscovered tlie meaning of old 
labels such as work-study. Exemplars of this "spread-out" model— "the Parkway 
Program" and the "community as a school" — quickly multipliedin urban areas. Educa- 
tion started spreading out. Hosvever, underlying tliis movement, too, is the assumption 
that such activities are ancillary or complementary to the school we know, our stable and 
secure school. 

In some ways both models, the "add-on" and the "spread-out," lend themselves to 
tlie creation of a hybrid model, one that seeks to "IndivlduaJize." But does either one or 
the hybrid really do that? Certainly by adding on or spreading out we allow for more 
diversity and choice. And certainly adding on and spreading out seem resposive to the 
mobility and changes prevalent in our cities. Unquestionably, too, individualizing educa- 
tion is more consistent with what we are coming to understand at>out tlie learning process, 
that its rate and bent are an individual matter. In fact, some are coming close to sanc- 
tioning "doing your thing" as the ultimate form of individualized learning. But is it? 
Hardly. Letting a youngster flounder, sink, or swim in the sea of change is no more a 
responsible answer than is anchoring the student in the artificiality of a stable environ- 
ment wiien the world Just is not like that. 

What then should be stable about the school and what should be changed? You came 
here today to hear me develop a model for urban education, and 1 just might come close 
to fulfilling that obligation, but hopefully not in a rigid or insensitive fashion. Earlier I 
eschewed models for urban education, and later 1 criticized us for creating two by default. 
What then ought we to be thinking about if we shall ever expect to build models that stand 
a chance of resolving the conflict between the spirit of stability and that of change? 

1 believe there is a stable role for our cities' schools, but it is not the stability of 
buildings, facilities, programs, and people as we know them. Likewise, 1 believe that 
change is as essential for our schools as it is Inevitable in our urban society. The delicate 
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matter is what should be stable and what should be changed. 

The primary role of any school, especially the urban school which is or soon will be 
the predominant school in our society, is helping children learn how to learn. That role 
is constant; it is stable; it should not be challenged or changed. 

We educators will have failed if we do not assist children to master how to learn 
things, and to manage learning for themselves. Teaching them to know specific things is 
hardly education; educating children is to lead them to knowledge of the world and self. 
It is a matter of equipping them with the skills for personalizing any leaniin^ and for 
acquiring knowledge by themselves and within the context of others. 

To my way of thinking, therefore, there is a need for stability in our schools in the 
sense of giving children structured and expanding experiences in learning keyed to the 
realities of the times. Certainly, it is simpler said than done, but nonetheless, it ought 
to be the unchanging and constant challenge, the prime objective. 

A part of the school's proper stability is its service as a haven for the youngster as 
he ferrets out his values, his interests, his potentials, his person. Life affords few oppor- 
tunities to test ourselves without suffering the possible consequences of such testing. It 
seems to me that the school, and especially in urban centers where change is rapid and 
more often unplanned than deliberate, n^eds to offer d stable ground where children may 
test and be tested without having to suffer the hardships of failure or the added responsi- 
bilities of success. It must afford a climate of support for critical self-assessment, a 
milieu where the outcomes of youthful experimenting feed further positive growth and 
development without the penalities that may attend risk-taking in the reality of the job 
place, the family, the community, and the society at large. Providing an internship for 
life is how I would like to think of schools performing. 

How we goaboutthattask, however, can be ever-changing. We need not attempt to hold 
stable our places, procedures, processes, programs, or people that serve learning. So 
long as we do no injustices to the children and the society we serve, our means should 
constantly be challenged and changed if there are better ways. But the ultimate injustice 
is holding on to traditions and practices that deny children fuller opportunities to learn. 
This says to me that the urgent, abiding, and unsparing agenda for school people is self- 
evaluation. Every facet of school life from curriculum to schedules to teacher training 
needs to be questioned. Is the way we are doing things now in keeping with work and life 
styles outside the school? In an era of liberation, in what ways does our educational sys- 
tem perpetuate mindless regiment action? What practices reflect sheer anachronisms? 
What traditional practices reflect valid concepts that need re-cycling into contemporary 
forms? 

Perhaps a few examples of changes that we can (and probably should) make are in 
order. 

First, school buildings and facilities need not be constructed to last forever, or even 
for a generation or two. Maybe we should consider such items as consumables that de- 
preciate over limited time spans, just as factories, office buildings, homes, and equip- 
ment. The forms of learning will change, and our facilities need to either be adaptable 
to such changes or be replaced. Further, the location of our schools, especially city 
schools, may become removed over time from where the children are. School and educa- 
tional facilities are to serve and not to be served. B'treaucratic procedures for process- 
ing books and consumable materials need to be lessened and emphasis redirected to the 
reason for such supplies — that of facilitating learning and not of insuring long life for the 
goods. Our procedures need to be efficient in terms of helping children learn, not in terms 
of our convenience or to gratify some antiquated rule of ancient bookkeepers. 

Second, school procedures — those rules and regulations that govern our lives and, 
more specifically, those of the children — need to be in touch with the realities of life in 
the greater society. To illustrate, hall passes for high school children who are close to 
or already of voting age are demeaning. Pupil records that document trivial incidents of 
growing up need to be periodically assessed for their value with respect to their relation- 
ship to the development of the child and to our task of helping him to learn. It might be 
more meaningful to collect more reliable data about the chilci — his circumstances, his 
learning styles, his interests, his abilities — and lessabouthis track record of consuming 
short-lived academic knowledge. After all, school is not a non-televised version of the 
$64,000 Question. And systems of marking and grades ought to bear on the individual 
and his competition with himself, not artificial competition with others with different 
strengths and weaknesses.' Finally, we all know that there is no such thing as the third 
grade or the sophomore year. Organizational structures — our grade levels, our school 
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organization — are administrative conveniences and notiiing more. 

Third, tlie processes of instruction we employ need to be as up-to-date as is our 
knowledge about learning and our technology to serve it. The blackboard and the book, 
once innovations, are now common. So should it and will it be with the computer, the 
television set, and the overhead projector. If learning can be more effectively and effi- 
ciently stimuJated by such technologies, as their use outside the school implies, we should 
not deny their admission to formal schooling. If various systems of instruction all seem 
to work for at least some, thenallmust be available so that differences in learning styles 
can be accommodated and fulfilled. There is nothing sacred about any one instructional 
orthodoxy. That being the case, we should guard against the seduction by any one and 
employ all where they work. We need also to look at the time we ask people to devote 
to learning something. Ben Franklin once said, "Art is long and their time is short." 
Semesters and class periods may be no more realistic modules for learning than an 
agrarian -based school year — a true anomaly for an urban society. 

Fourth, the programs, courses, or content for learning needs thorough review and 
freshening. It seems to me that we often fail to understand why something was put in 
the curriculum, but teach it because it is there. Content, like paper, should be recycled. 
Our goal in teaching any subject area is for the child to learn its fundamentals and its 
context— not all its content. The content, by and large, is the vehicle we use to build 
skills and understanding about literature, music, industrial arts, mathematics, science, 
and the like. Whether Silas Marner or Death of a Salesman is not important; the end it 
is used for is. Or should I say that regardless of the end product, be it a tie rack or a 
cutting board, the test is how well the maker understands the processes and tools involved. 

Finally, there are the people, the educators, you and me. Are we unchanging in our 
own lives? Do we not embrace and accept changes in our personal styles of living? Of 
course we do, but in our professional endeavors are we readily flexible, open to new 
thinking? More often than not, we change jobs rather than ourselves, tenure notwith- 
standing. No school expects its faculty and staff to remain intact for a long period of 
time. Mobility is commonplace. Therefore, any school needs to create within itself ways 
and means to accommodate personnel changes without damage to children. Equally im- 
portant, the school must insure continuing re-education of its personnel to meet the chang- 
ing needs of children and society. We, too, need recycling and re-creation as profes- 
sionals, as servers of learning. Helping learners is a demanding and tiring role. We 
cannot afford to fall into the safe rut of doing as we have always done nor let our colleagues 
do likewise. We need to create within our ranks an elite — hopefully the vast majority of 
us — who are constantly on the alert to find ways to improve our craft, knowing full well 
that the search will never end so long as there are new and different learners to be served. 

In summary, then, education in the urban society is caught in a conflict of stability 
and change. Such a conflict, however, affords opportunity ro think and analyze deeply on 
what to hold stable and what to change. With such awareness, ways and means to create 
adaptable systems — yes, and even models — may be possible. 

Ironically, I set out this day not to propose a model — but 1 came close. Furthermore, 
I expected tofocusonurban education — yet I spoke more on behalf of all schools. So be it. 

Mr. Meade is Program Officer in Charge of the Public Education Program, The Ford Foundation, New 
York, New York. 
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The Role of Industrial Arts in Career Education 
at the Elementary School Level 

William A. Downs 

The impact of industry and technology on our society's goals and values has caused 
our nation to reconsider tlie role of education. We are fast realizing that a society like 
ours, in which individuals are expected to enter the labor force and produce the goods 
and services needed, can no longer tolerate an educational system that largely ignores 
the worid ,of work if it intends to accept its responsibilities to space-age youtli. Since a 
person's work role does not limit his preparation in sc-^iety, but provides a foundation 
upon which to build his life, then a comprehensive ca .eer education is a fundamental 
necessity for all who aspire to a productive, contributing, and satisfying role in this tech- 
nically-oriented culture. 

RATIONALE FOR CAREER EDUCATION 

Those of us who are aware of the thousands of different occupations in existence in 
the United States today are quick to realize that the scope of career education is vast — 
far too broad, in fact, to be confined totally to the field of industrial arts. Within educa- 
tion, therefore, responsibility for career orientationdoesnot rest solely with this segment 
of the total curriculum. However, it does play an important role in providing students 
with certain kinds of occupational information and knowledge as a basis for making real- 
istic and significant career selections. 

RESEARCH SUPPOR"^IVE OF CAREER EDUCATION 

One of the most significant, if not the most significant research in the area of occu- 
pational (career) choice was conducted by Eli Ginzberg some years ago. Ginzberg's 
tlieory consists of three basic parts: (1) occupational choice is a process, (2) the process 
is largely irreversible, and (3) compromise is an essential aspect of every choice. If 
we accept these theories of occupational choice, and they have experienced wide accept- 
ance over the years, then we need to realize that the process of choosing a career will 
take place whether or not children are provided with a well-organized, sequential, and 
systematic career education program. Career choice and preparation should be explicit 
— not accidental or circumstantial — through an increased understanding of self and 
career options and the implications for their career development. Elementary school 
children must therefore be given an orientation to careers because by the time they reach 
the secondary school, they will have formed some rather definite attitudes, whether posi- 
tive or negative, toward a wide spectrum of the world of work, 

Ginzberg has also identified three periods in the process of choosing a career which 
are: (I) fantasy choices (take place before the age of eleven), (2) tentative choices (take 
place between the ages of eleven and seventeen), and (3) realistic choir.es (take place 
between seventeen and young adulthood). The first period, the one involving fantasy 
choices, is the one that is of most concern to those of us who are interested in the role 
that industrial arts can play in career education at the elementary school level. The 
desire to work, dependability, adaptability, loyalty, cooperation, ability to accept respon- 
sibility, respect for the dignity of all kinds of labor, pride in accomplishment, and appre- 
ciation of quality workmanship are all factors which affect later success in the world of 
work. E]^ementary school industrial arts can cause factors such as these, as well as 
many others, to become very real and significant experiences for elementary school 
children. 

INDUSTRIAL ARTS WITHIN CAREER EDUCATION 

A variety of **hands-on" activities related to the world of work and integrated into 
the total curriculum as a continuous part of each child's schooling develops an awareness 
of the technological environment in which children must live and participate. Introduction 
to the basic concepts of work, the kinds and values of materials, and the organization and 
operation of industry are someof the major objectives of industrial arts at the elementary 
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school level, as are the discovery of individual abilities, interests, and attitudes related 
to the world of work. The uniqueness of elementary school industrial arts lies in the fact 
that its "hands-on" activities can provide a greater variety of elements to enhance the 
career decision-making process than can any other single educational discipline. The 
more directly a student can explore and test his interests in a "true" work-type situa- 
tion, the more relevant the content will become and the mote perceptive he will be in de~ 
ciding what elements of a given vocation do and do not appeal to him. Through the use of 
easy-to-form materials, children are provided an opportunity to express themselves 
creatively in the construction of two- and three-dimensional objects. From such en- 
deavors, they not only benefit from the sheer joy of working with tools and materials, 
but they also benefit from the many opportunities for self-expression and self-discovery. 
In addition, considerable insight and interest are developed in manipulative activities 
which parallel those in their parents' "world of work." 

In our study of careers, we must stress more than the skill or psychomotor domain. 
Too often we in the field of industrial arts have taught skills without giving due considera- 
tion to the cognitive and affective domains as well as the psychomotor domain, especially 
the humanizing aspects that are inherent in the affective domain. Career education must 
therefore provide the elementary child with not only an exposure to some basic skill 
activities relevant to the world of work, but it must also be designed to inform children 
about the wide range of careers as they relate to a knowledge and understanding of self. 
Career education should provide a means for making all elements of the school relevant 
to life purposes and stimulate interest and participation in the whole school enterprise. 

SUMMARY 

Elementary school industrial arts activities, unified with the existing elementary 
school curricular areas, can bring about wholesome changes in habits, attitudes, and 
understandings of and about the world of work, and can help to develop an interest in the 
man-made physical world through: 

U an evaluation of the learner's attitude toward work, self, and leisure. 

2. a fundamental knowledge of how materials are. processed and fabricated. 

3. first-hand constructional experiences designed around a broad range of goods and 
services produced by man. 

4. an understanding of the interrelationship of man with the tools and materials 
utilized in prnducing goods and services. 

5. the development of a positive attitude toward creative thinking and problem solving. 
1 think that I can best summarize my concept of the role o| industrial arts in career 

education at the elementary school level with the following exarnple. As part of a unit of 
study centered around maritime careers, it was decided >ib construct a small boat or 
ship by using either an individual or group activity approach. During the process of con- 
structing the water transportation vehicle, the learner should consider: 

1. the contributions that maritime careers make to our society. 

2. exactly what a maritime worker does. 

3. what the work conditions are like. 

4. what goods and/or services are produced by maritime workers. 

5. who can qualify for maritime, positions. 

6. how beginning wages compare with those of other careers. 

7. the source of raw material (wood in this case) used in the construction process. 

8. all aspects of lumbering, tree farming, and conservation. 

9. the great variety of workers who made it possible for the water crans porta tion 
vehicle to be constructrd. 

10. leisure time e ;tivlties that are available within forest regions. 

11. which aspects of the construction industry are appealing to me. 

Through this interdisciplinary approach to studying maritime careers, children will 
utilize not only mathematics and language arts skills, but will also gain insight into the 
economic, political, historical, and social aspects of careers. This, to me, is what career 
education is all about. 
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The Role of Industrial Arts in Career Education 
at the Elementary School Level 

Joseph L. English 




A small fashion show is part of an introduction to It's hard to cut a straight line, 

the garment industry. 
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Psychologically, scientifically, and technologically, an individual living in 1900 v/as 
closer to Rome 73 B.C. than to 1973 A.D, In the past 50 years, more changes have oc- 
curred than had occurred in the previous 50,000 years. 

In terms of reality, remember that just 70 years ago the chief mode transportation 
was a horse, and a good meal, including pie, cost 130. Today, however, ve are living in 
a country where steak costs $2 a pound, and the average price for a full-size automobile 
is approximately $6,000. In light of these horrendous changes, one might ask — to what 
extent have our schools developed curricula to reflect tliis "cultural shock"? 

Unfortunately, most educational institutions have not changed their teaching strategies 
to account for psychological and technological forces that have drastically altered the 
the educational needs of youth and adults who ai'e living and working at a time in oui* 
history when change is occurring at an unprecedented rate. Many institutions mii'ror 
society by insisting that all students master an inordinate amount of innocuous informa- 
tion. The concept of holding students accountable for mastery of irrelevant knowledge 
is psychologically inconsistent. There exists a large body of data whicn suggests that if 
teachers were truly mindful of student needs, there would be an instantaneous shift in 
emphasis from dehumanizing academic curricula to psychological and vocational curricula 
with realistic individual goals and objectives. 

Other factors also contribute to the dehumanization of our educational system, e.g., 
the absence of strong relationships between student grades and life experiences is par- 
tially due to the unreliability and invalidity of grading. These inconsistencies have cast 
doubts on the efficiency of traditional educational approaches. 

CAREER EDUCATION 

Career education is education which is sensitive to a constantly changing non-static 
world. In a realistic sense, specialized occupational clusters serve as a data base for 
curricular evolution, thereby making educational institutions initiators of change rather 
than static preservers of the status quo. 

Although no clear-cut definition of career education is currently available, several 
characteristics have been isolated: first, if man is to survive on this planet, his educa- 
tional system must become futuristically oriented with curricula developed from a non- 
static data base and second, because technology has caused a rate of change that is faster 
than the transmission of our culture from generation to generation, a giant gap has been 
created between what school provides and the actual needs of youth. In its simplest form, 
career education is providing new directions for humanistic educational needs of youth 
and adults living and working in a time when technological changes are completely reshap- 
ing the essence of man's existence on this planet. 

To be oblivious to these changes by not absorbing obvious revolutionary concepts 
into our educational system is inconsistent with Jeffersonian democracy, and indeed, 
unworthy of the profession. 

ELEMENTARY INDUSTRIAL ARTS— AN INDISPENSABLE 
DELIVERY VEHICLE FOR CAREER EDUCATION 

U is academic at this point to discuss the relative merits of a full-time elementary 
industrial arts program with laboratories and specific time blocks versus the self- 
contained industrial arts experience provided by elementary teachers. However, there 
is general agreement that career education can be effectively delivered through an indus- 
trial arts type experience focusing on the "hands-on" experiential mode. 

Traditionally, elementary industrial arts programs have functioned in a relative 
vacuum in relation to other school subjects. Similar criticism must also be directed to 
elementary math, science, English, and social studies programs within the present con- 
text of career education. The sad fact is that man's world is not departmentalized into 
one hour of English, industrial arts, or social studies. Unfortunately, educative proc- 
esses conducted in school buildings have created an artificial dichotomy between the 
school and exciting realities occurring outside the classroom. 

One logical fact that has practical significance for the role of industrial arts in 
career education is the development of an operational job description for elementary 
schools. Marvin Feldman has developed the following job description: 

The job of the e'ementary school, for example, should be to IdenUfy and develop a child's 
learning style and ability. It should perfomri both diagnostic and prescriptive services, using 
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whatever devices ore necessory to moke learning "real" to a child. It is pointless, for exomple, 
to have a youngster reod, "Billy builds a hoot," if.he hos never built or even seen one. The 
school hos 0 responsibility to creote leorning experiences to which the child con reoct from 
his own environment. Finolly, the school curriculum should begin to develop fundomentol con- 
cepts obout the world of work, including on oworeness of the mony options existing in the vori- 
ous fields of employment (Ref. 1, p. } 15). 

If elementary industrial arts is to contribute to career education, it must, by neces- 
sity, be given equal status with all other subjects. It will serve as a natural vehicle for 
child development by providing a totally integrated curriculum component to develop ap- 
preciation and attitudes, self awareness, decision-making awareness, educational aware- 
ness, career awareness, economic awareness, skill awareness, and competency with 
"basic subject** skills. 

In terms of career education, it is apparent that industrial arts will lose a degree of 
identity, as will other subjects* Figure 1 graphically illustrates an elementary career 
education curriculum design model used for the developmental Elementary Career Edu- 
cation Programs. Interestingly, a triad of variables, school, teacher, and community, 
function as a data base with each component contributing to the child's educational ex- 
perience.^ 

Figure 1 

A TRIAD MODEL FOR DEVELOPMENT OF CAREER EDUCATION LEARNING UNIT 
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Traditionally, schools have used only subject matter (mathematics, science, etc.) as 
a data base. However, career education mandates that tlie data base be expanded to in- 
clude the work world as a means for providing children with some notion of why and what 
education is all about. The present dysfunctional nature of our educational arena indicates 
that traditional approaches to education have not worked for a vast majority of students. 

Jerome Bruner cogently stated the need for educational reform due to the techno- 
logical nature of our society when he stated: 

.... I connot escope the conclusion thot the first order of business in the tronsformotioii of oor 
mode of educoting is to revolutionize ond revivify the ideo of vocotlon or occupation (Fief. 2, 
p. 23). 
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Bruner's conclusion is shared by many educators; however, few have opera tibnalized 
career education because they lacked a practical framework. Therefore, a sample learn- 
ing unit is included in this paper to provide the reader with a concrete example of inter- 
disciplinary career education. Industrial arts is an equal partner in the total elementary 
career development effort. 

The following career development learning unit was developed by using a triad model 
for curriculum design (cf. Fig. 1). 

CAREER DEVELOP; l ARNING UNIT 

UNIT TITLE : Home Building 

PARTICIPANTS : Level 3 - 32 students 

(Averoge Age - 8 years) 
TIME REQUIRED : 4 weeks - 40 hours 
CAREER CLUSTERS: Constructiort, Morketing Distribution, 

TronsportoHon, Consumer & Homemoking. 

QSJECTiVES: 

1. The student will be oble to list three types of hones, (single fomily, duplex, oportment, ronch, 
split-level, mobile) 

2. The student will be oble to list five occupotions involved in home building, (orchitect, con- 
troctor, corpenfer, plumber, electric ion^, roofer, pointer, tile setter, moson) 

3. The student will be oble to nome the steps involved in building o house, (foundotion, exterior, 
interior) 

4. The student will be oble to identify moteriols involved in home building, (wood, metol, plostic, 
gloss, rubber, concrete) 

ACTIVITIES SEQUENCE: 

1. Toke o wolk through the neighborhood observing types of houses ond buildings. 

2. Have eoch student drow o picture of his house. 

3. Visit o house being built ond hove the controctor or corpenter tell obout it. 

4. Moke o scropbook showing types of homes. 

5. Visit the lumbcryord. 

6. Visit the brickyord. 

7. Visit county vocotionol-technicol school. 

8. Dromotize the building of o house. 

o. going to woods 

b. chopping trees 

c. houling down the river 

d. flooting down the streom 

e. tolking to sowmill operotor, owner, crew foremon, etCi 

f. building the house 

9. Construct o model house 

CORREUTION WITH OTHER DISCIPLINES 
Languoge Arts 

Write o describing porogroph obout your house. Reod books obout reloted coreer (droftsmon, 
engineer, corpenter, etc.) 

Sociol Living 

Dromotize o scene showing o typlcol fomily ot home 

Science 

Electricol wiring (simple circuits, fuses, distribution, power) 
plumbing (energy tronsfer, sewoge treotment) 
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Mathematics 

Measuring ta buKd the madel house 

Art 

Drawing a picture of the house (landscape, efc.) 
Music 

Songs dealing with homes and home-building occupations — folk songs, efc. 
Industrial Arts 

Building and constructing using tools, materials, and industrial processes 

EVALUATI ON TECHNIQUES; 

A test measuring tUe objecHves 

From a psychological point of view, concrete experiences are the essence of elemen- 
tary education; therefore, all elementary education is career education in the broadest 
sense, with industrial arts and other disciplines contributing to the total career develop- 
ment of children by providing interdiscipJinary experiences vital to moral, psychological, 
and vocational growth. 
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The Role of Industrial Arts in Career Education 
at the Elementary School Level 

Harold G. Gilbert 

In 1947 the American Industrial Arts Association met in Columbus, Ohio. I had the 
privilege of taking part in a panel discussion chaired by Dr. William E. Warner. The 
topic was An Industrial Arts Curriculum Reflecting Technology.^ At tliat meeting many 
people talked about industrial arts reflecting technology, but not many people did anything 
about it. In 26 years this has changed. Today we all talk about it and do something about 
it to varying degrees — at least at the elementary school level. 

Tvvo major factors have influenced this change. First, many industri?.! arts teachers 
at the elementary school level are organizing their programs in terms ot tlie basic units 
of transportation, construction, communications, power, and manufacturing because they 
fit so well into the elementary school curriculum. Second, the elementary schools are 
meeting the challenge of the United States Office of Education to do something about ca- 
reer education. 

Outstanding examples of experimental programs like this are: 

1, Cobb Count)' Occupational and Career Development Program in Marietta, Georgia. 
They are combining team teaching methods with occupational studies. 

2, The Lea nier- Oriented Occupational Materials Project at Florida State University, 
They are emphasizing "hands-on" or doing activities to study careers supported by in- 
dustrial arts consultants. 

3, The TechnoIog>' for Children Project here in New Jersey, They have a demonstra- 
tion as part of the program here. 
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4. The Technological Exploratorium project in Summit County, Ohio, also is part of 
the conference program. 

The leadership in elementary industrial arts is moving in the direction of studying 
occupations, and the schools are following to varying degrees. Some teachers welcome 
the experimental programs to extend the materials they have been using, while others 
look to the research activities for means to update their programs. 

The United States Office of Education has set a. general direction for career educa- 
tion in tlie pamphlet. Career Education.-^ Tliey emphasize 15 different clusters of occupa- 
tional studies. Tlie curriculum to reflect technology deals directly with four of these; 
manufacturing, communication, construction, and transportation. Someof tlie otlier areas 
are indirectly relatctl; for example, hospitality and recreation, marine science, environ- 
ment and natural resources. 

I have had a limited time to examine the texts and resource material in the area of 
career education, but am disappointed in their scope. They deal with philosophy, justifica- 
tion, general organization, and need for this type of work. They do not provide any spe- 
cific direction for the classroom teacher. Industrial arts can fulfill this need by making 
a major contribution to career education. 

As I understand career education, it seems to deal with how people are employed. 
Tlie United States Department of Commerce compiles monthly figures showing how all the 
people in the United States earn a living. It seems tliav these figures should be the core 
of the career education program. The Career Education pamphlet of the United States 
Office of Education makes no reference to these figures and does not indicate the source 
of the 15 clusters that they name. 

The most extensive Department of Commerce publication is the Statistical Abstract. 
A brief overview of tlie data on employment is given in this table; 

Table I. i968 Employment Status^ 

Non-instltutionol population, 16 and older 135,562,000 workers 

Employees in nonagri cultural establishments 6^,860,000 workers 

manufacfunng ?9,768,000 workers 

wholesale and retail trade 14,081,000 workers 

government 1 1,846,000 workers 

services 10,592,000 workers « 

transportation and public utilities 4,313,000 workers 

finance, insurance and real estate » 3,383,000 workers 

contract construction 3,267, 000 workers 

mining 610,000 workers 

Fam population 10,454,000 workers 



Industrial arts activities are dii'ectly related to manufacturing, transportation and 
public utilities, contract construction, and mining. Some services, like the 500,000 work- 
ers in auto repair, are directly related to industrial arts. Therefore, industrial arts 
activities relate to almost half of tlie employees in nonagricultural establishments. There 
is an indirect x'elationship to otlier areas, such as trade and government. Therefore, 
industrial arts can contribute to a large portion of career education. 

To gain a more specific view of the rcJativo importance of different career oppor- 
tunities, the Deparanent of Commerce references provide furtlier data on employment. 
The information in Table II is taken from the three publications indicated by the footnotes 
for the table. If the major emphasis considered in curriculum planning is career educa- 
tion, the more important industries are the ones that employ more workers, so that is 
the number indicated in the table. 

Teachers who are interested in coordinating their industrial arts programs with 
career education may use the figures in this table to show the specific relationship. 
These figures might be supplemented with others from the United States Department of 
Commerce to formulate a complete basis for a career education program, but the purpose 
here is to show how industrial arts can make a significant contribution. 

There are other goals for a total program of industrial arts. This relationship to 
career education is currently of importance, but is not regarded as a complete program 
of industrial arts. However, at the present time industrial arts teachers can make a sig- 
nificant contribution to career education. 
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Industry 

Mochinery^not electrtcol 1,936,000 
Food & kindred products 1,743,000 



Table II. Workers in Areos of Industriol Arts 
MANUFACTURING AREA 
Workers Reference 



Fobricoted metal 
Apparel & textiles 
Primary metal 
Chemicals 

Textile mill products 
Stone, cloy, gloss 
Rubber ond plastic 



1,399,000 
1,351,000 
1,277,000 
1,014,000 
1,009,000 
672,000 
649,000 



Industry 

5 Lumber, wood products 

5 Furniture ond fixtures 

5 Leather, leather products 

5 Monufocturing, misc. 

5 Ordnance, accessaries 

5 Hardware 
5 Corrugated, solid boxes 

5 Tobacco monufocture 

5 

CONSTRUCTION AREA 



Workers Reference 



621,000 
506,000 
298,000 
428,000 
193,000 
170,000 
101,000 
701,000 



Building controctors 


873,000 


4 


Veneer ond plywood 


72,000 


6 


Heavy construction 


565,000 


4 


Logging comps, contractors 


72,000 


6 


Plumbing, heating, o/c 


371,000 


4 


Sheefmetol work 


70,000 


6 


Highwoy and street 


307,000 


4 


Metal doors, sosh, trim 


67,000 


6 


Construction machinery 


295,000 


4 


Paint & allied products 


66,000 


6 


Electrical work 


241,000 


4 


Excavating, foundations 


51,000 


4 


Electric lighting, wiring 


209,000 


4 


Plastering and lathing 


48,000 


4 


Household opplionces 


182,000 


4 


Structurol steel erection 


42,000 


4 


Masonry, stone work 


144,000 


4 


Floor laying 


38,000 


4 


Roofing, sheetmetol work 


133,000 


4 


Terozzo, tile, marble 


32,000 


4 


Painting, paper hanging 


139,000 


4 


Installing bidg. equip. 


19,000 


4 


Concrete 


132,000 


6 


Water well drilling 


14,000 


4 


Concrete work 


83,000 


4 


Gloss, glazing work 


12,000 


4 


Carpentering 


80,000 


4 


Wrecking, demolition work 


10,000 


4 






COMMUNICATIONS AREA- 






Graphic 






Electronic 






Regular U.S. Post Office 


546,000 


4 


Telephone 


883,000 


4 


Newspapers 


366,000 


4 


Communication equipment 


525,000 


4 


Commercial printing 


346,000 


4 


Radio, TV equipment 


428,000 


6 


Paper, pulp mills 


224,000 


4 


Electronic components 


410,000 


4 


Poperboard contnrs., boxes 200,000 


4 


Radio, TV broodcosting 


131,000 


4 


Books 


97,000 


4 


Telegraph 


32,000 


4 


Poperboard mills 


73,000 


4 








Blonkbooks, bookbinding 


51,000 


4 








Periodicals 


25,000 


4 












TRANSPORTATION AREA 






Air. 






Lond 






Aircraft 


414,000 


6 


Trucking, worehouslng 1,088,000 


4 


Transportation by air 


351,000 


4 


Motor vehicles, equip. 


901,000 


4 


Complete guided missiles 


214,000 


6 


Railroads & equipment 


688,000 


4 


Aircraft equipment 


201,000 


6 


Passenger transit 


283,000 


4 


Aircraft engines & ports 


191,000 


6 


Water 


235,000 


4 








Ship St boot building 


187,000 


4 








Pipelines 


?9,000 


4 








POWER AREA 






Electric companies, systems 275,000 


4 


Motors & generators 


107,000 


6 


Petroleum, cool products 


190,000 


5 


Refrigeration machinery 


103,000 


6 


Gas & electric companies 


183,000 


4 


Fabricated plotework 


96,000 


6 


Transmission equipment 


170,000 


6 


Switchgear, switchboard 


65,000 


6 


Gas companies, systems 


158,000 


4 


PIcting, polishing 


59,000 


6 


Measurement of power 


130,000 


6 


Water, steam, sanitary 


47,000 


4 
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Curriculum Development for on Elementary 
Study of Technology 

Norma Heasley 

This presentation is based upon research that has been conducted through a Title III 
project entitled "A Technological Exploratorium, K-6." Much of the work that will be 
discussed is the result of the team effort of a small but very fine staff whom 1 will ac- 
knowledge during and after this presentation. 

PHASE i - THE PLAN 

Two and one-half years were spent in the development of the curriculum model which 
1 am about to present. A proposal with views, goals, and expected outcomes was pre- 
sented to the Title 111 Section of the Ohio Department of Education. Negotiations followed, 
and on August 15, 1970, the stamp of approval was given to the Summit County Board of 
Education, setting us in gear. 

When one considers the evolution of curricula, our time has been minimal. However, 
if one compares in any way 'this evolution with our evolving technology, the accelerated 
rate of technological development compared with educational innovations must surely 
make educators gasp and grasp for new hope and direction. 

Here, then, for your consideration is our model. We shall begin with the philo- 
sophical basis upon which we constructed our curriculum framework, 

PHILOSOPHY FOR AN ELEMENTARY STUDY OF TECHNOLOGY 

In a technological society, the acceleration of change challenges traditional education. 
What is relevant today may become obsolete^ tomorrow. Therefore; to enable the individ- 
ual to assume a meaningful role in such a society, he must not only study his environment, 
but the "catalyst" of its evolution — man and his technology. 

Contrary to the argument that technology is dehumanizing, it is of human creation. 
Man must first understand himself before he can thoroughly understand his endeavors, 
and through the study of his endeavors, he can better understand his purpose in life. 
Through the power of his imagination, man has the potential to willfully direct his tech- 
nology to insure life's continuum! 

The challenge of contemporary education is to realize and develop avenues the in- 
dividual can use to explore and comprehend the forces that permeate his environment. 
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Elementary students involved in a study of technology can experience the environment as 
it is, so that diey will be better prepared to shape their environment as it could be. 

TECHNOLOGY AS A DISC(PL(NE 

If one thinks of technology as a discipline, major considerations must be made. 

1 What knowledge should be gained? (CONTENT) 
U. What skills should be gained? (BEHAVIOR) 
111. How will understandings be gained? (METHOD) 

Technology as a discipline, is interrelated with all other disciplines. The elements 
of technological concepts and generalizations form a complex pattern of relationships 
which provide a structure for the study. We have attempted to identify and logically relate 
prime conceptual understandings. These, then, may be used as tools by which meaning is 
lent to sets of facts. By using the concepts to analyze social situations, conclusions, and 
thus generalizations, ma> be derived. These generalizations may then be further com- 
bined to produce more inclusive generalizations about human behavior (Orlandi, as cited 
in Bloom et al,, 1.971). These are designed to provide a framework to aid the teacher and 
student in developing an understanding of technology. 

Two main thrusts are represented within the scope and sequence of the conceptual 
hierarchy: the uniqueness of man and man's interactions with his environment. 

The uniqueness of man is dealt with in the basic areas of communication, transporta- 
tion power, manufacturing, construction, service, and recreation. The selection of this 
scope is based upon its ready applicability to elon^entary-level educational endeavors 
and due to historical definition of these areas as sigrificant facets in the study of tech- 
nology (Warner, 1947; Olson, 1963). 

Man's interactions with his environment present the sequential development for the 
technological exploration. Tlie levels of this progression have been divided into three 
stages of understanding: the individual, the group, and the society'. These stages provide 
a logical sequence which attempts to parallel the native mental development and social 
awareness of the learner (Piaget, 1952). 

The following structure is felt to provide for a simultaneous flow of understanding 
through both the horizontal and vertical scope and sequence. 



STAGE III 

SIXTH 
FIFTH 



SOCIETY,., TOTAL ENVIRONMENT 



STAGE U 

FOURTH 

THIRD 

SECOND 



GROUP SURROUNDING ENVIRONMENT 

y ^>v^ 

INDIVIDUAL IMMEDIATE ENVIRONMENT 



STAGE \ 
FIRST 

KINDERGARTEN 



4( X X ¥r 



TECHNOLOGY — SEVEN MAJOR AREAS IN TECHNOLOGICAL DEVELOPMENTS 
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FUNDAMENTAL COGNITIVE SKILLS CLASSIFIED WITHIN SUBJECT AREAS I - Introduce 

D — Develop 
R— Refine 



LANGUAGE ARTS SKILLS 


SOCIAL STUDIES SKILLS 


ACQUISITION Of 
COGNITIVE SKILLS 


K 


1 


2 


3 


4 


5 


6 


ACQUISITION Of 
COGNITIVE SKILLS 


K 


1 


2 


3 


4 


5 


6 


Analyzing Words 


1 


1 


D 


D 


D 


R 


R 


Listening 




D 


D 


D 


D 


R 


R 


Spelling Words 


1 


1 


D 


D 


D 


R 


R 


Observing 




1 


D 


D 


D 


R 


R 


Defining Words 
Using Words 


1 


1 


D 


D 


D 


R 


R 


Communicating 




1 


D 


D 


D 


D 


R 


1 


1 


1 


D 


D 


D 


R 


Ordering 




I 


D 


D 


D 


D 


R 


Comprehending 
Locating Information 


f 


1 


1 


f 


D 


D 


D 


Classifying 




1 


1 


D 


D 


D 


D 


1 


1 


1 


1 


D 


D 


D 


Translating 




1 


1 


D 


D 


D 


D 


Organizing Ideas 


1 


1 


1 


I 


D 


D 


D 


Analyzing 




1 


1 


1 


1 


D 


D 


APPLICATION of 
COGNITIVE SKfLLS 

Expressing in WritTen 
Form 


K 


1 


2 


3 


4 


5 


6 


Generalizing 




1 


1 


1 


1 


D 


D 


Inferring 




1 


/ 


1 


1 


D 


D 


Predicting 






1 


1 


t 


D 


D 


f 


V 


■ 1 


1 


D 


D 


D 


APPLICATION Of 
COGNITIVE Sf<ILLS 


K 


1 


2 


3 


4 


5 


6 


Expressing in 'Oral 
presentations 


f 


1 


1 


1 


D 


D 


D 


Expressing Oneself 
Creatively 

• 


1 


1 


1 


D 


D 


D 


D 


Interacting for 
Decision Making 
and 

Problem Solving 


1 


1 


1 


1 

i 


\ 


D 


D 


Relating Relevant 
Information 






f 


1 


\ 


D 


0 


MATH SKILLS 


SCIENCE SKILLS 


ACQUISITION Ol 
COGNITIVE SKILLS 


K 


1 


2 


3 


4 


5 


6 


ACQUISITfON of 
COGNITIVE SKILLS 


K 


1 


2 


3 


4 


5 


6 


Number Theory 


1 


1 




1 


D 


D 


D 


Observing 


1 


1 


D 


D 


D 


R 


R 


Basic Operations 


1 


1 ■ 




D 


D 


D 


R 


Classifying 


1 


1 


1 


D 


D 


D 


D 


Measurement 
Geometric Understanding 


1 


1 




D 


D 


R 


R 


Communicating 


1 


f 


D 


D 


D 


D 


R 


1 


1 




D 


D 


D 


R 


Generalizing 




1 


1 


1 


( 


D 


D 


Statistics and Probability 








1 


D 


D 


D 


Inferring 




1 


1 


1 


1 


D 


D 


Predicting 






i 


1 


1 


D 


D 


Functions and Graphs 








1 


D 


D 


D 


















Logic 


1 


1 




1 


D 


D 


D 


APPLICATION of 
COGNITIVE SKILLS 


K 


1 


2 


3 


4 


5 


6 


















APPLICATION of 
COGNITIVE SKILLS 


K 


■1 


2 


3 


4 


5 


6 


Hypothesizing 


1 


1 






1 


D 


Q 


Problem Solving 




1 


1 


D 


D 


D 


D 


Relating Relevant Data 




1 






1 


D 


D 


















Operatlonalizing 


1 


1 






1 


D 


D 


Experimenting 


1 


1 






1 


D 


D 


Interpreting Data 




1 






1 


D 


D 


Evaluating Results 




1 






1 


D 


D 



The interdisciplinary approach characterizing this curriculum allows for the development not only of cognitive 
skills but also psycho-motor skills and alfeciive states. The classification of the psycho-motor skills and affective 
stales listed on the chart entitled Behavioral Skills Essential for Environmental Adaptation should be Incor- 
porated as a necessary and integrated part of the learning experiences Involving the fundamental cognitive skills 
classified within all subject areas. 



FUNDAMENTAL SKILLS CLASSIFIED WITHIN FINE ARTS SUBJECT AREA 



ACQUISITION Of 
SKILLS 

Sensory Awareness 


K 


1 


2 


3 


4 


5 


6 


APPLICATION Of 
SKILLS 


K 


1 


2 


3 


4 


5 


6 


1 


1 


D 


D 


D 


R 


R 


Expressing One- 


1 


1 


D 


D 


D 


D 


D 


Psycho-Motor Movements 


1 


1 


D 


D 


D 


D 


D 


self Creatively 


Aesthetic Awareness 


1 


1 


D 


D 


D 


R 


R 


Appreciating Art 
as Communication 


1 


1 


1 


D 


D 


D 


R 


Generating Ideas 


I 


1 


D 


D 


D 


R 


R 


Communicating 


1 


1 


D 


D 


D 


D 


R 


















Recognizing Art Forms 




1 


1 


1 


D 


D 


D 


Knowfedge of: Resources 


1 


1 


1 


D 


D 


D 


D 


Knowledge of: Processes 


1 


1 


1 


1 


D 


D 


D 



Music Literature Visual 

Dance Drama Arts 



Psycho-motor movement skills and appreciation of the arts as a means of communication are major fundamental 
considerations for skill development in the area of fine arts. Therefore, these have been Included within this 
structure. 



Conceptual Strategy 



STAGE III 




, .Mail's growing complex 
, 'technological . society \ 
V demands that * he .create . 
> 'n eW ; means of coin-: v;^: ; ; 
■■ municiation-tO:lransmlt * ; 
JnforrnatJonV^urtherir : 
:i.qu]ck(Bi7: and 'more i-!^- ^ i ; 
rjretfectively/to broaden ; ' 
:.•;C^mpre^ensi'on^•of^thiB;•^;^ 
V;eny|ronmehl; 


Man s growing complex 
technological society 
; denian ds th at he c reate 
: new; ways;'6f conveying- 
■' .resources • further, : 
'quicker,-' and "nidre!.'- 
/:efficiently witbiri the- i 
'"expanding environment. 


Man's growing comp 
technological societ 
demands that he Mr 
new and more efUci 
means o1 utilizing en( 


STAGE II 




Man's Interaction with 
his fel]ow man creates 
the need for an efficient 
means of communicating 
about the environment. 


Man's interaction- with 
others creates the need 
lor an efficient means 
of conveying resources 
within the environment. 


Man's interaction wi 
others demands he 
harness energy to w 
for change upon the 
environment, 


STAGE 1 




Man's unique sensory 
system enabFes him to 
communicate with his - 
fellow man about his 
environment, 


Man's unique nature 
enables him to move 
himself and hfs 
resources from place 
to place within the 
environment. 


Man's unique natur< 
enables him to harne 
energy and make it 
work for him in the 
environment. 




^^^^^ 


COMMUNICATION 

IS THE MEANS OF 
CONVEYING INFOR- 
MATION NECESSARY 
FOR ADAPTING TO 
AND SHAPING THE 
ENVIRONMENT, 

COMMUNICATION 


TRANSPORTATION 

IS THE MEANS 
OF CONVEYING 
RESOURCES WITHIN 
THE ENVIRONMENT. 

TRANSP0R7.vr.0N 


POWER IS THE RA* 
AT WHICH ENERGY 
IS USED BY MAN 
TO PERFORM WOR^ 
TO SHAPE HIS 
ENVIRONMENT. 

POWER 



The breadth and depth of experiences for learning throughout the conceptual pro- 
gressions are determined by the skills and competencies of any individual and/or groups 
of students. 

SKiLLS FOR UV1NG 

Considering men's evoluMan, principal emphasis in education shaufd be placed upon skids 
— skills in handling, seeing, Imaging, ond in symbolic operoMans, particulorly as fhese relate 
to the technologies that have made them so powerful in their human expression, (Bruner, 1966, 
p. 34) 

Education is the prime factor for a learner to acquire and apply knowledge and skills. 
Skills are tools that allow him to more effectively adapt to, manipulate, and change his 
environment to meet his needs. I^elevant learning will provide the child skills not only 
to endure his ever-changing environment but to determine, direct, and control his experi- 
ences within this environment. The relevancy of his education then is not only the learn- 
ing of skills, but also the learning of how to apply these skills. 
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Conceptual Strategy 



ah's growing complex iechholog^ 
tat ho create nsw rPGans of manufacturing andv* V ' 
rodiiclng comhioditjes more quickly and efficiently^^ 
japt to a rapidly ;expahdinig enylronmehtr: . 


^Man's growing complex: 
■f society- creates new \ ■ ' 
Vn eeds for service ,. ; 
:. ex pert! se to ' handle'' th e * ; 
runtque demands evolving 
? f ro m a tech n 0 fog ica 1 v 
environment.. ; 


, Manas' expanding . ■ ■ 
'technological society 

provides increasing^ ' 
' leisure time for him to 

find means of self ful- 
, ;f ill men t; and ■ e n j oymen t . ; 
■^bf .the enviroriment. ; , 


lan's Interaction with his fellow man demands a ■ 
leans of producing commodities necessary for 
daptation to the environment. 


Man's interaction with 
his fellow man to achieve 
expanded mastery over 
the environment creates 
the neisd to distribute 
individual efforts. 


Man's interaction with 
his fellow man allows 
him collective means 
of enjoying the 
environment. 


lan's unique mental capabilities and physical 
tructure enables him to create tools for more 
ffective adaptation and shaping of the environment. 


Man's unique nature 
enables him to employ 
others in his adaptation 
to the environment. 


Man's unique nature 
enables him to provide 
the time to play, with 
his environment for 
his own enjoyment. 


lANUFACTURING IS 

HE SYSTEMATIC 
ROCESS FOR 
'RODUCING 

:OMPONENTS AND CONSTRUCTION IS 
lOMMODITIES THE BUILDING AND 
lECESSARY FOR MANIPULATION OF 
.DAPTING TO AND COMPONENT PARTS 
.C1!NG UPON THE TO BETTER ADAPT TO 
NVIRONMENT. THE ENVIRONMENT. 


SERVICE IS A FUNC- 
TION PERFORMED 
BY INDIVIDUALS TO 
HELP OTHERS IN THE 
ADAPTATION TO AND 
SHAPING OF THE 
ENVIRONMENT. 


RECREATION IS MAN'S 
UTILIZATION OF HIS 
LEISURE TIME FOR 
SELF-FULFILLMENT 
AND THE ENJOYMENT 
OF HIS. ENVIRONMENT 


MANUFACTURING CONSTRUCTION 


SERVICE 


RECREATION 



A myriad of factors contribute to the complexity of the educator's roles and responsi- 
bilities to students. In order to be a contributor to the learning process, teachers must 
analyze and organize information and skills into "systems for understanding." These 
systems then become the teacher's tool for planning meaningful experiences. 

The elementary curriculum is traditionally "locked in- ' to certain basic fundamental 
skills necessary for educational progress. The main concerns, traditionally, are the de- 
velopment of reading and math skills. Tragically, in many instances, the child's mastery 
level of these skills will determine his success or failure as measured by the traditional 
educational establishment. 

Realizing that these skills will remain of significant importance now and of increas- 
ing importance in the future, we have analyzed the basic skills in each fundamental sub" 
ject area and have decided at what level these skills should be introduced, developed, and 
refined. In keeping with elementary curriculum development, in most instances, we have 
followed usual practice. However, in some cases we have introduced skills at a much 
vounger age. This has happened because the design of our program has indicated that 
students are ready to acquire skills earlier. 
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We have followed the thinking of authorities in the field of.child development/educa- 
tional development to design a matrices entitled "Behavioral Skills Essential for En- 
vironmental Adaptation." These are the skills specifically essential not only to a study 
of technology but to the development of a "thinking" individual. 

Projecting for the "real" presentand future world, we shift our emphasis to problem- 
solving skills and application of tliese skills. Problem solving implies the use of the 
acquired skills and acting in some way to "logically" make decisions. By analysis, the 
Fundamental Skills and our Environmental Adaptation Skills have common components. 
The differences occur in the method used to acquire skills. Concrete, real experiences 
give relevancy to the application of skills. 

CONTENT AND METHOD 

The major goal of the project is the development of a curriculum model which enables 
educators to provide those avenues to the individual student so that he may realize his 
greatest potential. The student is challenged and motivated through experiences designed 
for developing thinking, compreb'^nding, and reasoning skills in an academically-tech- 
nologically oriented "school within life" environment. 

Interdisciplinary .units of study have been designed to develop understandings of the 
relationships of man, society, and technology. They contain behavioral objectives, skills, 
and experiences that support 'che sequentially-developed conceptual strategy. 

Integrated throughout the units of study are multi-sensory activities designed to 
provide the teacher the medium to develop skills in the cognitive, psycho-motor, and 
affective domains, thus enhancing the total development of the learner. The nature of the 
activities place 'he individual student and teacher in the "real" environment by utilizing 
creativity and problem-solving techniques for the achievement of goals. 

The units of study se^'ye as guides and references which supplement the teacher's 
skills and sensitivity towards education, providing a foundation upon which the creative 
teacher can utilize available sources to innovate dynamic educational experiences. 

The genesis of study must be child-teacher-child originated. With this understood, 
the units afford the classroom teacher a vehicle to develop academic disciplines through 
experiences relevant to the learner. The basic premise of the curriculum model developed 
by the Technological Exploratorium is the utilization of technology as a medium by which 
the learner can explore his world. 

Only through a well-designed strategy for evaluation can you determine the worth of a 
curriculum. The decision- making strategy flow chart shows areas which should be given 
major considerations. ' 



SEQUENCE for UNIT CONTENT 
(BASED on MAN SHAPING his ENVIRONMENT through TECHNOLOGY) 



DEVELOPMENTAL STAGES 


LEVELS 


BROAD SUBJECT AREAS 


111 


6 


EFFECTS of TECHNOLOGY on MAN and SOCIETY 


^ 5 


EVOLUTION of TECHNOLOGY 




4 


INTERPRETING THE ENVIRONMENT THROUGH 
TECHNOLOGICAL DEVELOPMENTS 


II 


3 , 


UNDERSTANDING HUMAN INTERACTION 
THROUGH TECHNOLOGY 




2 


TECHNOLOGY and the INDIVIDUAL'S 
ENVIRONMENT 




1 


TECHNOLOGY C.nd the INDIVIDUAL 


1 


K 


INTRODUCTION to TOOLS. MATERIALS. 
RESEARCH and DEVELOPMENT 




EMR 
PNH 
INH 


A STUDY OF TECHNOLOGY for CHILDREN WITH 
LEARNING DISAr.lUTIES 
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The evaluation model used in the Technological Exploratorium curriculum reflects 
Doth Tyler's (1951) and Shaplin's (1961) viewpoint. The model is concerned with: 

a) clarifying objectives, both terminal and instructional. 

b) determining entry behavior necessary for attaining objectives. 

c) tlie development of activities which should result in achievement of instructional 
objectives. 

d) assessment of instructional objectives to determine student progress. 

e) assessment of terminal objectives to determine curriculum revisions and direc- 
tions. 

In line with the Tabian philosophy, at all times the learner is considered the prime 
concern of the educational process. Therefore, tlie emphasis has been placed on this 
focal point in the evaluation structure. However, there are many otlier elements in the 
educational system that affect decisions in curriculum development. An attempt has been 
made herein to identify some of the more obvious elements. 

PHASE II IMPLEMENTATION 

The elementary schools in Hudson, Ofiio, were selected to field-test the proposed re- 
search. Formal work began on August 15, 1970. Because the ten experimental teachers 
had no background in this area, two weeks were spent in summer training to build a 
philosophical understanding for utilizing industrial arts in elementary education. Project 
goals were reviewed, and structures were set up to begin planning for classroom experi- 
ences. 

The school year began. Teachers were released from their classroom duties one 
day a month to work witli the industrial arts coordinator and to do research to gain knowl- 
edge in material and tool areas. A program of in-service training was established, and 
regularly- scheduled meetings involved the teacher in experiences with tools, materials, 
and processes. 

The teachers received training in the following areas: woods, metals, plastics, 
graphic arts, ceramics, leather, electricity /power, textiles, safety, and classroom 
organization. Movies, field trips, and resource consultants were utilized to relate the 
teacher's experiences to man's utilization of technology. These procedures have con- 
tinued throughout the project and are considered essential to provide the teacher with tlie 
necessary background for classroom implementation. 

Equipment suitable for elementary school children was selected, and four classrooms 
were chosen for initial experimentation (kindergarten, sixth, educable mentally retarded, 
intermediate neurologically handicapped). 

The students became involved in a variety of multi-sensory activities ranging from 
the complex analysis of transportation to individual discovery experiences. The total 
school and community became the environment from which the students drew resources. 

Behavioral changes in motivation, cooperation, communication, interests,, attitude 
toward school, and self discipline became apparent almost immediately. The classroom 
environment became more conducive to learning. 

The academic disciplines took on new dimensions for the student as he applied knowl- 
edge and skills for the solution of problems that were "real** to him. 

EVALUATION 

Experimental and matched control groups for each level were selected. The groups 
are heterogeneous, with abilities and achievements ranging from very high to very low. 
Extensive pre-testing took place under the direction of an evaluation expert and a team of 
psychologists and aides. 

The following tests were administered at the appropriate grade levels: 

California Test of Basic Skills 

California Achievement Test 

Short Form Test of Academic Aptitude 

California Test of Personality 

Likert Scale of Job Aspirations 

A Student Opinion Poll 

Verbal and Non- Verbal Sections of the Torrance Creativity Test 
A Project- Designed Word Association Test. 
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Kindergarten students were screenrd for motor skili development and visual, audi- 
tory, and language memory, verbal intelligence quotients were determined by the Peabody 
Picture Vocabulary, and maturity by the Rvanston Iiarly Identification Scale (Draw a 
Man). 

The neurologic ally handicapped and educable mentally retarded children were previ- 
ously given several tests by psychologists and neurologists; therefore no formal testing 
was done. 

The evaluation results have shown that: 

Of 20 significant results in the major sub-scales, IS showed higher results for the 
experimental than tlie control. Also, trends were indicated across grades in tliese re- 
sults. 

Most of these tests were more personality and affectively oriented tlian cognitive. 
The results indicate tliat the children in the experimental groups are, in general, doing 
better than the control groups in these areas. 

The analysis of pre- and post-testing results on the California Test of Basic Skills 
in grades 4, 5, and 6 (reading and math only) show no significant differences between 
experimental and control groups on any of the variables at any grade level. All analyses, 
however, do show a gain from pre- to post-testing. 

It is important to note thai the Technological Exploratorium was not implemented 
into most classrooms until late February or early March and tliat the post- testing was 
conducted in early May. 

In general, various components of personality seemed to benefit from the experi- 
menral program. This seems to be in agreement with tlie many laudatory comments 
made by parents. 

Tests have been developed for the project and are now in the validation phase. These 
are technology achievement tests at both the primary and intermediate levels. A Word 
Association test has been developed, and a paper entitled ''Adapting Word Association for 
Use as an Evaluation Technique" has been presented at the American Education Research 
Association Meeting in New Orleans, February 1973. 

To date we've had many favorable responses to our endeavors. Positive reactions 
by parents and the community have offered encouragemi^nt. Teachers not involved in the 
project have sho'^ interest and are independently trying many activities developed by the 
project in their classrooms, A university that previously had no course of study in this 
area has developed a curriculum for such a study. Many university staff and students are 
continuously involved in our research. Student teachers have been placed in the experi- 
mental classrooms. Professors in the elementary education department are producing 
video tapes of project activities for use in their classrooms. Project staff members have 
been invited to speak to various groups. Educators and interested individuals have visited 
the project and are writing about the project. B redhead- Garrett Company has printed a 
set of teaching aids produced by the project which are featured in the March- April Issue 
of "Curriculum Product Review" by McGraw-Hill. 

In closing, 1 wish to emphasize that the Technological Exploratorium is not project- ■ 
oriented but product-directed, and those products are adaptable children who will be 
shaping the world in the year 2000. If children can learn to apply their skills and knowl- 
edge to tiie solution of problems in the school environment, they will be better able to 
adapt to changes and problems in any environment. Man's greatest challenge is realizing 
the forces of his technology and controlling them to meet human needs. His greatest 
tool for meeting tliis challenge is his education. 
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System Commitment to K-6 Career Education: 
A Strategy for Implementing Technology 
for Children 

Richard B. Harnack 

Technology for Children — New Jersey's elementary school phase of career education 
^is intended for all children, and it is gratifying to see this intention rapidly becoming 
a reality. 

Implementing Technology for Children has become a serious problem because the- 
project has expanded at a rate which nearly doubled enrollments during each of the past 
three years, and doubling will occur again in the current year. At the present rate of 
expansion, practically every New Jersey elementary school district will be involved in 
tiie program by 1980. 
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Apparently, local teachers and the children themselves have accepted and benefitted 
from the three objectives of the program; (1) to encourage growth in self- awareness; 
(2) to encourage learning about the kinds of things people do to earn a living; and (3) to 
enhance interdisciplinary approaches to learning. 

Out of T4C*s experiences of rapid but solid expansion has come an awareness of a 
workable procedure for implementing the program on an ever-increasing scale. 

Commitment and sharing are the basis for the acceptance and success of T4C. Tiie 
program succeeds to the degree that everyone involved is committed to the program and 
is willing and able to I'-hare it with others. 

The strategy can best be described aii a set of relationships proven desirable over a 
period of time, through which the basic commitment and sharing can be expressed. 

The state has a definite role to play in this strategy. The local administrator and 
local classroom teacher each have other roles which are equally important. However, tlie 
basic condition for implementation at every level remains commitment and sharing. Each 
of these roles will be described* later as they fit together into a strategy' which works 
because it has been refined by teachers, administrators, and state staff who have been 
open to discovering a better way. 

STATE LEVEL STRATEGY 

For a state to initiate a T4C program effort, a proposal will undoubtedly need to take 
form. The groundwork for such proposal writing will involve gathering information by 
visiting operating T4C programs, consulting knowledgeable persons, and studying tlieir 
writings. 

An initial draft of a project proposal sb:)uld be reviewed by an Advisory Committee 
of concerned persons. These are the kinds of persons that should be invited to participate 
in such a committee: 

* Persons with specific expertise in elementary school career education. 

* Those, whose help will be needed to make the proposal into a reality. 

* Knowledgeable and influential teacher educators. 

* State Department of Education personnel. 

On the basis of the Advisory Committee's reactions and suggestions to the initial 
draft of the proposal, a revised proposal should be developed and submitted for approval 
and possible funding. 

During the period when the project proposal is being developed, the state project 
initiator should become familiar with the instructional situations throughout the state by 
visiting local elementary school classrooms. Such visits can reveal schools or class- 
rooms which indicate a close matching with the concept of Technology for Children. The 
success of pilot projects can best be assured by awarding grants to districts already 
demonstrably interested and active in similar approaches. 

While funding is being sought, an awareness campaign should be launched by the 
state project director. The goal would be to present the proposal to selected local dis- 
tricts whose implementation and whose thinking have indicated compatibility with the 
proposjl. Presenting the T4C idea has the very practical purpose of soliciting both fund- 
ing applications and voluntary participation, 

THE CONTRACT SETS THE CONDITIONS FOR LOCAL STRATEGY 

Before awarding grants to local di.'stricts, both the state and the local district must 
have a clear concept of what is required or expected in terms of commitment. Hie state 
must make clear the kinds of support ii will offer, and it must also make clear the things 
it will expect from the local district in return for that support, 

SYSTEM COMMITMENT (SYSCO) IS THE CORE OF LOCAL STRATEGY 

Having agreed to provide a local T4C supervisor, funds for classroom implementa- 
tion, and teacher training, the local district agrees also to use a specific organizational 
structure for continued T4C program improvement and expansion. This commitment is 
referred to as "SYSCO" and used for improvement and expansion because of its proven 
effectiveness. 

In organizing ''SYSTEM Commitment" (SYSCO), four teams are needed: 
Team One: Administrative Team 
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STATE OF NEW JERSEY 
DEPARTMENT OF EDUCATION 
DIVISION OF VOCATIONAL EDUCATION 
TRENTON 08625 

LOCAL DISTRICT COMMITMENT AGREEMENT 
WITH TECHNOLOGY FOR CHILDREN 



Local School District of agrees to 

the following negotiation factors upon participation in technology for 
children. 

DATE SIGNATURE 



ITEMS OF AGREEMENT 

1. Commitment of three hundred dollars ($300) per teacher, per year, 
for a minimal number of teachers to insure success. 

2. Coiomitment of a T4C Supervisor (principal or a person carrying some 
administrative authority). This person (or a designated substitute) 
will be expected to attend 6-7 meetings during the year on a 
monthly basis. 

3. Commitment to implement System Commitment (SYSCO) in the individual 
school or district and to demonstrate a willingness tq assist in 
setting up state, regional and county organizations. 

The local administration in .agreement with Item 3 has appointed: 



(name) (title) 
as T^C Supervisor for our disttict. 

At this time, we request training for teachers. Each of 

whom are backed by local funds (Item 2) . 



DO NOT WRITE BELOW THIS LINE 
Date Received 



State Funded _LEA Funded 



Return this Commitment to: 

Dr. Kenn Charlesworth 
Associate Director - TAC 
State Department of Education 
Division of Vocational Education 
225 West State Street 
Trenton, New Jersey 08625 
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Team Two: Tench er Training Team 
Team Tiiree: Cui'riculuiii Team 

Team Four: Individuals, Organizations, or Agencies of MI Kinds in the Com- 
munity. 

The tasks of each of the teams are sketched below. 

TI^AM ONE : Administrative Team has the following functions: 

* Provides over-all leadership to local T4C implementation. 

* Makes the initial decision to commit themselves and rheir district to T4C. 

* Provides time needed for necessary teacher training, 

* Provides a budget for individual classroom expense. 

* Provides a budget for substitutes so that new T4C teachers might be released to 
participate in a teacher training program. 

* Meets needs for public relations. 

* Provides time for the other SYSCO teams to function and for their work to be im-. 
plemented. 

* Provides evaluation. 

Who might best serve on the Administrative Team? The locnl T4C supervisor is the 
organizer of all teams, and tlierefore participates in a leadership capacity on each. 
Usually T4C supervisors are building principals, but in those cases where they are not, 
die principal should be encouraged to participate on the team. High-level administrators, 
whose approval is necessary to accomplish T4C objectives, should definitely be asked to 
participate. A representation of classroom teachers helps to ensure that team decisions 
reflect ail educational levels in the school system. 

The T4C supervisor is the key initiator at the local level. It is, therefore, very im- 
portant in a local situation that T4C begin only after complete training of tlie supervisor. 

TRAM TWO : Teacher Training Team is responsible for coordinating teacher train- 
ing efforts of the local district and in assisting teachers to receive training beyond the 
initial state-sponsored programs. . Some specific tasks of this team are as follows: 

* Planning for and implementing in-service training programs. 

* Keeping colleagues informed of relevant externally- sponsored training programs 
which may be available through colleges, n-^ghboring school districts, or other 
organizations. 

* developing and im piemen ting a routine system of in-service training. 

* Arranging for individuals and small groups to receive training in areas of their 
choice and request. 

* Developing and maintaining a file of training help available from Team Four. 
(Individuals, organizations, or agencies of all kinds from the community.) 

This team should be composed of those with an interest in teacher training and who 
have a contribution to make. 

TKAM TIIREE: Curriculum Team exists to provide a source of ideas for classroom 
implementation. Flexibility and-creativity in performing this function are important. One 
school's curriculum team works this way: 

* Every month each T4C teacher selects the most successful classroom activity. 

* Each activity is jotted down on a 5 x 9- inch file card. 

* Cards are filed and made available to interested persons. 

* Inquiries are referred to the teacher who submitted the idea to avoid extensive 
reading or prolonged research. 

This team will also want to: keep current un printed curricula developed by otlier 
districts, by the state T4C agency, or by commercial publishers, make suggestions and 
keep teachers and administrators informed of their findings, and report classroom de- 
velopments to tlie state T4C agency for sharing with other districts. 

TEAM FOUR; Individuals, Organizations or Agencies of all kinds in the community 
contribute to T4C in many ways. Team Four is not so much an organized team as a set 
of personal inputs helpful to the purposes of T4C, Examples are: 

* Vendors who offer educational service as well as materials. 

* Hobbyists. 

* Professional persons. 

* Craftsmen. 
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* Businessmen. 

* Retired persons. 

* High school students. 

* Teachers with a hobby, specialty, or expertise. 

Contributions by Team Four should be logged by either Team Two or Team Three, 
depending on whether the input relates to teacher training or curriculum. 

Teams One, Two, and Three should meet regularly., Early meetings of teams should 
be geared to identifying and achieving tasks. When possible, teachers should be given 
released or free time at regular intervals to participate on these teams. 

CONTINUED PROGRAM GROWTH IS A NORMAL 
RESULT OF EFFECT5VE LOCAL STRATEGY 

A local district usually initiates T4C with five or six teachers in the expectation that 
T4C will gradually expand into more classrooms. As "System Commitment" (SYSCO) is 
in operation, the first attempts of teachers to work witii interest centers and encourage 
student responsibility for learning %vill be reinforced and assisted through the team ac- 
tions. Other teachers should become interested. Open cummurications, widespread par- 
ticipation, and local Initiative are important for the commitment and sharing so basic to 
T4C growth. 

The yearly doubling growth pattern of New JerseyT4C is an encouragement for local 
and state leaders to accept the strategy' sketched here for implementing this program. 
We are calling this strategy "System Commitment" (SYSCO). Call it what you like, but 
do include provisions for administrative support, teacher training, curriculum concerns, 
and community assistance — and you are on the same path which has helped T4C in its 
undeniable success in New Jersey and in other states during the last six years. 

Mr. Richard B, Harnack is the Assistant Director of Technology for Children, Division of Vocational Edu- 
cation, State Department of Education, Trenton, New Jersey. 
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Administrators and Supervisors 
of Industrial Arts 

John E. Bonfadini 

All supervisory positions, whether in industry or education, require some basic 
characteristics in working with other personnel. These characteristics can be classified 
into the following subheadings: (1) gaining respect of people; (2) effective listening to 
people; (3) solving problems; (4) practicing the "Golden Rule"; (5) controlled temper and 
emotions; (6) providing motivation; (7) providing of examples; (8) individually knowing 
people; (9) effectively communicating; and (10) being able to forgive and forget. These 
ten commandments were published by Richard Pinegar, Manufacturing Supervisor of 
Western Electric Company, in the Industrial Supervisor's Magazine , June 1971. In this 
article, Mr. Pinegar expounded on these points, giving supervisors additional knowledge 
and ideas as to their effective implementation. 

The most important thing in supervision is gaining the respect of individuals who 
work with or for you. This can best be done through admiration rather than fear and re- 
quires an openness between employer and employees. Respect will be enhanced if the 
individual is an effective listener. On many occasions, individuals possessing solutions 
to problems try to convey all the answers to an individual without properly listening to 
his problem. Letting people talk is one of the best ways of having problems rise to the 
surface where they can be dealt with effectively and efficiently. The supervisor must 
solve problems. This should be done in a professional manner, and when questions are 
raised, answers must be given. A supervisor who is unable to solve problems will have 
very little effect on developing attitudinal changes winhin his employees. Practicing the 
"Golden Rule" needs no explanation; it is a basic fact to a successful profession. Con- 
trolling your temper and emotions is a difficult task for many people. Experienced men 
usually have learned to effectively use their emotions to motivate people in changing atti- 
tudes and work habits. Being a motivator is a very difficult task. 

Motivation means providing people with the opportunity to develop leadership qualities 
within themselves. A pat on the back is often the best way of receiving more production 
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from teachers or work personnel, A highly motivated individual automatically transfers 
his motivation to other people, through an instinctive process ar.d not one that is falsely 
presented. The word "communications" cannot be overstressed in education. An open 
atmosphere where all lines of communications are used can provide administrators with 
a solidified staff relationship. Communications and personality go hand in hand; super- 
visors should always realize that their every movement, word, or action communicates 
a certain thought to their employees. The supervisor's skill in analyzing how his em- 
ployees perceive his movements will enhance his over-all effectiveness and further 
develop his communicating abilities. Other points such as knowing every person individ- 
ually and being able to forgive and forget are golden rules for the successful operation 
of any business, and education is a business. 

Many of the previous ten commandments have been broken by the industrial arts 
profession in their dealings with vocational education. Our failure as supervisors and 
administrators to take a positive approach when, working with vocational education has 
created many deep and slow-healing wounds. The new generation of industrial arts teach- 
ers have different feelings about vocational education, and their older colleagues should 



65 



cum EC Avrs aru 



2. Murlr.inirfl i'>>B»r,i 

I Dtvcl-ipiiMC Unk^ 

i. rila CAblnri * Trli.ii»-r 

S. C..«po.)nji Tililr 

b. Ught Tj|>)r« 

I. Llnr I'p T*M» 

t, I'UCP Sink 

10. PUli- VnmhUji TahU 
PowRt r<p<r Culirt 



II. 
12. 

I). P«p<r Oritl 

U. 17W LU 41t(i«!i rr 

15. 1250 Ofld.t fr..i 

16. Jurk T*l>l»i 

17. Jo»Mr ^atk Tiblr 
1;). 5i«b!(r 

J*. Book Blndlm Vnlt 

20. Paddrr Ai«» 

21. Wort J.n.f.i 

2;r. WDrt StotAf Mntt 

71. DMlClnii T«tl«» 

j4. Cnertislr.i 1 icr.- 
wtih/ v«II (•>'ln< 








r-1 




.{el 








L.J 


L.J 


L.J 




rn 








He' 


'M 




'M 


t-.j 


L.J 


l-rJ 


L.J 




r"i 






6 1 






=M 


Ta L-J 


L_J 




L.J 




















L_J 


L-J 
























L.J 


L.J 



{•ffZ |5^^ALTERMA.TC LOCATION 
hjf L.J \ DRAFTING 



till, mm Vnii 
Untti TibU* 
Vorl. Efnch Arr« 
*irk r«bl«! Vnit 




Figure 3 



COMMUNICATIONS 
PART- POD E 



honor their right to a more flexible outlook by accepting industrial arts as a part of the 
total over-all vocational plan. Our past history has led us to use a rather vague term 
called general education which has numerous definitions and is somewhat like the term 
"motherhood"; it's hard to be against. Our failure to relate to the vocational field is 
puzzling to most people* lt*s obvious to most administrators and supervisors on the local 
and state levels that cooperation is the basis for successful industrial arts programs in 
the future. Al±ough we in the industrial arts areas should not accept all the fault for 
the lack of communications between these areasj we cannot honestly say that we have 
extended ourselves to show the fullest extent of cooperation. It is time for us to bring 
in the "forgive and forget" commandment and work for a joint program that will benefit 
all youngsters in all areas of education. The inclusion of industrial arts in the vocational 
act and its amendments should assist us in accomplishing this goal. 
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Figure 4. Program Guide 
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Originators of state plans should 'oecomc^ more creative in. meshing the two programs 
to provide an effective educational patterq for children. The career education concept 
provides .an excellent vehicle for the meshing of tliese programs, and any supervisor 
who is truly interested in the over-al] development of the child will soon realize that his 
individual programs must become second to the specific individual needs of the child. 

The Prince William County School System has attempted to merge the vocational 
trades and Industry programs wlfh the industrial arts programs at the senior high level 
into one package that will provide students with an over-al] technological concept followed 
by the opportunity to gain specific skills in a v-' national trade. The high schools mentioned 
here are comprehensive high schools of e^.p roximately 3000 students containing both in- 
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dustrial arts and vocational areas. In. the infancy stage of this program, the administra- 
tion realized that duplication in facilities was a waste of taxpayers' funds. Through the 
effective use of a structural program for the individual, a facility could be used to meet 
multiple objectives. The industrial arts function in this facility would be exploratory and 
prp-technical in nature, followed by a more in-depth study in specific trades diat would 
lead to possible employment. The industrial arts program is divided into four major con- 
cept areas as indicated in Figure 4: manufacturing, construction, communication, and 
power and transportation. Following these broad general categories in Figure 4 are pre- 
technical courses in unit-type subjects such as: electronics, graphics, power mechanics, 
and building trades, etc. 'The next level after tlie industrial arts pre-technical courses 
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are vocational subjects taught in the areas of auto mechanics, masonry, electronics, 
printing, and drafting. This type of program provides the student with a broad base from 
which to start and slowly nar^-^ws him into a specific area of the original base concejj.. 
Using Prince William's communic;«tions facility as an example, the following format on 
Figure 3 is noted. Tlie communications pod consists of an electronics, graphic arts, and 
drafting labj all located in one area of the building. See Figure 2. Seventy- five students 
are scheduled for communications, in which the entire three labs are used as one com- 
munications facility. 

The team-teaching approach provides the program with needed expertise in all of the 
communications areas. As students rotate through the various activities in each area, 
experiences are based on a conceptual framework such as mass communications, indi- 
vidual communications, telecommunications, communications using light-sensitive mate- 
rials, etc. "Hands-on" experiences in these three basic areas provide tlie student an 
opportunity of choosing one of the three pre- technical one-hour courses. The industrial 
arts function in this program is limited to the conimunications and a one-hour pre- 
technical program. The program does not offer a second one-hour option, but channels 
students into a multiple-block vocational program in all three areas. The eliminating 
of the sequential one-hour courses reduces the conflict between die industrial arts and 
vocational objectives. Figure 5 shows a typical six-period day and how the lab would be 
scheduled for both industrial arts and vocational activities. Figure 6 shows a communica- 
tions program schedule. 

Maximum capacity of the facility is 75 students at any given time. The possible 
student combinations coulu vary, depending upon student demands* The entire communi- 
cations area must be scheduled for communications, but various .combinations of pre- 
technical and vocational courses can be run simultaneously. Although we are only in 
our second year of operation, we believe that this program will be fairly successful. 

One of our major problem areas is certification of instructors in both the vocational 
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and industrial arts^-girofessions. Both areas in the State Department must show some 
leniency in their reqtiirements to provide us with the oppoitunity of carrying out this 
experimental program. ^ 
The central technical center approach could also work within the realms of x^iis same 
pattern by establishing a sequential program with a multitude of levels. Students could 
move from local schools to the central technical center, enrolling in a level of accom- 
plishments which recognizes previous skills attained at their base school. An example 
of this format should be one in which the following ten concepts were taught in electronics: 
(I) tools and equipment; (2) measurement; (3) components; (4) circuits; (5) systems; 

70 



ERLC 



(6) maintenance and repair; (7) occupational information; (8) consumer knowledge; (9) lan- 
guage; and (10) safety. See Figure 7. These concepts would be basic to all levels of 
electronics from communications through vocational. Each level would have a specific 
objective and student activities in all of the ten concept areas. If three levels of the 
program— in electronics are provided at the base high school, a student could have the 
option of taking the first three levels in his high school and transfer to the technical 
center starting at program level four and continuing on until he reached his maximum 
training capabilities. The same ten initial concepts would be taught at the vocational 
school, but a different emphasis would be placed upon each. By using this multiple level 
approach, various schools could feed the central technical school with students of dif- 
ferent aptitudes and abilities. The central technical school could be assured of tl''c content 
and experiences that the student had received before entering their program. 

There are many other possibilities for cooperation between industrial arts and voca- 
tional education. The time has come for the creative and initiative men of our profes- 
sion to provide us with leadership in accomplishing this major task. Let us forget tlic 
industrial arts of the past and its roles and look to the future needs of children and the 
society they will serve. 

Mr. Bonfadini is an industrial arts supervisor, Prince William County, Virginia. 



Public Relations Role of industrial Arts 



James E» Good 



Public relations must be a well-pjanned, systematic, two-way pr^^cess of communica- 
tions resulting in a working partnership between staff and community that will encourage 
enthusiastic support of the total educational program, including industrial arts 

\\hether v.^ rare to admit it or not, the public is holding the schools accountable for 
providing quality educational programs at the lowest possible cost. Rising costs in edu- 
cation, unrest among special interest groups, and student apathy have combined to gen- 
erate a new mtercst in the school system. The public is asking more questions and 
demanding answer9 to account for tliese increased costs and apparently unsolved prob- 
lems, i^merging distrust between parents, citizens, and educators indicates a lack of 
successful communications. 

r^iJl^n^Tlu^ arts educators must be conscious of the need to provide answers and con- 
triDute to me development and implementation of a public relations process which will 
ensure public support and confidence not only in industrial arts programs, but in the en- 
ure educational program. Failure to do this could be detrimental to continued program 
development or the maintenance of existing programs, not to mention the possibility that 
programs could be eliminated entirely. 
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There must be a clear-cut, systematic, sequential plan for industrial arts compatible 
with school and community' philosophies and relevant in terms of individual student needs, 
desires, interests, capabilities, societal and career pursuits. It must be a comprehensive 
program providing for smooth transition vertically and horizontally, allowing an individ- 
ual to progress through the v'arious stages of decision-making, problem-solving and ex- 
ploration of iikes and dislikes in areas commonly associated with contemporary industrial 
and technological society. The plan for industrial arts education must aJso be compatible 
with the over-all goals and objectives and other subjec*: areas. Within each phase it must 
contain content, activities, and resources which not Oiily reflect current and future eco- 
nomic and societal trends presented in a multi-sensory environment compatible with 
individual learning styles. 

In short, there must be a quality product before beginning a public relations cam- 
paign. It is important not to overlook the fact tliat existing resources may be limited, 
and a successful public relations program may be essential before, all goals can be 
achieved. This concept has been overworked to excuse negligence in planning and organ- 
izing a procedure for communicating with the public. A clear plan for communications 
is like the ticket Dwight Morrow, distinguished ambassador to Mexico, was unable to find 
while traveling on a train. He was embarrassed, but the conductor recognized him and, 
observing his anxiety, reassured him by saying, "l>3n't worry, Mr. Morrow; I'm certain 
that you have your ticket. When you find it, mail it to the company." "Worry be hanged," 
exploded Morrow, "if 1 don't find the ticket, 1 won't know where I'm going." If noHiing 
else, an organizational plan will indicate present status of program and the directirn in 
which to proceed. Such a plan, representing the best thinking of the educators involved, 
should serve as a basis for joint refinement with the assistance of community ad' isory 
committees. 

Inherent in the plan is the first test of what might be referred to as internal public 
relations. Such an organizational plan is useless unless it demonstrates a harmonious, 
well-juned atmosphere between colleagues within industrial arrs as well as the entire 
faculty within each phase and at each level of the program. This means the plan has to 
be developed internally, agreed upon by all staff, and accepted as individual responsibility 
within identified roles in The total program. There is no room for dissention in the ranks. 
That means the relationships between industrial arts, elementary, junior high, and senior 
high, vocational education and adult and higher education must be understood and accepted 
by all personnel-. Within each phase, industrial arts educators must know and respec.t 
the role of other staff members and contribute whenever possible to the achievement of 
the over-all educational goals and objectives. 

A good total public image is essential. However, it cannot be superficial or contrived 
for the benefit of the public. The program must be good and die unity sincere before pre- 
senting the image because there is no way to "fake it.'* A phony publicity campaign can 
do much more harm than good at a time when educational credibility is openly questioned. 

When there is a consistent and comprehensive plan for the industrial arts program 
and internal harmony among staff members, attention can be turned toward gaining support 
for program from building and district administration, including the Board of Education. 
Hopefully, tlie administration has been kept informed, if not actively involved, in the 
efforts to create program and attitudes to this point and are aware of the progress being 
made. This can be accomplislied by such things as: 

1. Holding an open house for the purpose of explaining the total program, including 
immediate and long-range plans and identifying those items for which the department 
should be held accountable. 

2. Developing and distributing brochures and audiovisual aids which outline program 
and opportunities for students .at each level. 

3. Requesting the opportunity to present the program to the school board and involving 
Staff members at each level in the presentation. 

4. Building into the process / means of providing for the administration, including 
the school board, copies of all published materials written by staff members or publicity 
about program and personnel or events which pertain to the progiram that might be of in- 
terest to them. Examples of production items and reports where possible should be in- 
cluded, 

5. Identifying activities which may be integrated into broader school or community 
projects which would accomplish identified objectives as well as providing a service that 
would benefit the entire school or district or community. There are many such examples 
in every school district within the scope of the areas of manufacturing, communications, 
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transportation, and construction. 

6. Being conscious of the goals and objectives of the administtation and attempting 
10 initiate or follow through on ideas which have merit. 

Think in terms of total staff involvement and establish a process whereby nil staff 
members; feel comfortable with the system and desire to contribute to it. More important, 
all due credit should be given for any and all participation by individuals. Any attempt on 
the pai'l of department heads, 'sapervisors,orother administrators to "steal the thunder" 
from any staff member who conti-ibutes is detrimental to the entire process and should 
be avoided at all costs. 

Now that a good department, building, and district relationship has been established, 
attention can be turned to tlie community because the program deserves communit>f sup- 
port. Public relations with the community cannot be thought of as something to be turned 
only in cases of emergency or times of crisis like the old salt- crusted sailor who had 
just weathered a severe storm and reported to the Nav>' chaplain, "1 sure did pray during 
that blow. I'm not a praying man, but I prayed hard that time." 

"What did you say in your prayer?" asked the chaplain. 

"Oh," replied the sailor, "I said, 'Lord, you know that 1 have not asked you for any- 
thing for fifteen years, and if you'll get me out of this storm alive, I won't bother you 
again for another fifteen years!'" Public relations must be a continuous process co en- 
lighten and inform the public and encourage constructive community involvement. The 
lines of communication should be kept open. 

Since good public relations begins witli listening, the first step is to develop a process 
for listening and attempting to discover how the public really feels about the educational 
program and where it is willing to assist in developing and supporting it. Perhaps tlie most 
effective way is to establish an advisory committee to assist in refining, implementing, 
and evaluating the program in terms of local and regional needs. This committee should 
be a representative cross section of business and community leaders representing all 
subject areas taught or projected in the industrial arts program. Individual members 
should be encouraged to seek their own identity within the total program and feel comfort- 
able in contributing to the refinement of thatparticular aspect of the program. While tliis 
committee cannot be a policy-making group, its recommendations and advice sliouid be 
given careful consideration and followed to the greatest possible extent. All conimittee 
members and activities should be well publicized in the local media. 

A school-community partnership for continued program development, implementation 
and evaluation has been established with the creation of the advisory committee. At tl3is 
point it is of paramount importance that the process expand into all segments of the com- 
munity and educational system for the purpose of communicating. This expansion includes 
vocational advisory councils, and committees, regional planning groups, 'professional 
groups such as the American Society of Metals (A.S.M.), the Society of Plastics Engiiieers 
(S.P.I^.), and adult and continuing education planning groups. 

Ensuring proper coverage requires a great deal of team work and planning. The 
advisory committee, in cooperation with staff, should identify all such groups and deter- 
mine who should be assigned the expectations and the extent of involvement at each stage. 
Wherever possible, all activities should be well documented and released to school ad- 
ministration and community media. 

Equally as important is the management process utilized to handle tlie input, evaluate 
it, and . incorporate it into a working plan which carefully outlines all priorities, tasks 
associated with each, individual and group responsibilities, timetable, and evaluations. 
If this process is not established and implemented with all members knowing their exact 
responsibilities and following through on them, the lines of communications can break 
down and inhibit good public relations. However, with a successful management process, 
the program will continue to gain public as well as internal support and will remain cur- 
rent with community expectations and needs while serving individual student needs and 
aspirations mere satisfactorily. 

Mr. Good is District Supervisor for the Greece Central School Dfstrict, Rochester, New York. 
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Implication for Action 

James £. Good 



My role is to highlight some possible effects and changes in industrial arts implied in 
the second draft of the guidelines for industrial arts in career education. Please remem- 
ber these guidelines are still in draft form and will not be finalized until all input is re- 
ceived at this convention and the committee has liad an opportunity to incorporate your 
ideas and recommendations. Consequently, if 1 imply or say something in Uiis presenta- 
tion that concerns you, or in your opinion needs elaboration or modification, please sub- 
mit your comments to a member of the committee as soon as possible. 

The committee has learned a lot during the past two years about what career educa- 
tion is and what it is not. Rather than play a word game and write our own definition of 
career education, tiie committee elected to stay with the original definition written by 
Dr. Sidney P. Mariand which appeared in our report on "Criteria and Guidelines for 
Funding Industrial arts." 

Career education is the development of a lifelong learning process that provides for a brood ^^"^ 
approach to preparaHon for citizenship; provides job information and skiil development; and 
also helps Individuals develop attitudes obout the personal, psychological^ sociol, ond economic 
significance of work in our society. It develops and fosters vocational and recreational inter- 
ests of individuals to help prepare for well-rounded living in a world in which leisure time is 
increasing and greater opportunity far self-expression through creative producti<»i is ovoilablo. 

In essence, this definition implies three broad goals for career education; learning 
to live, learning to learn, and learning to make a living. By integrating these goals into 
a lifelong educational process, it should be possible to unify all aspects of education for 
the prime purpose of assisting every individual to become a fully capacitated, self- 
motivated, self-fulfilled, contributing member of society. As such, career education is 
equally concerned' with all aspects of an individual's lifest>^le, and opportunities must be 
available for each citizen to participate in activities and experiences winch will contribute 
to his role in 

a. the economic life of society by being a producer of goods or renderer of services; 

b. fulfilling his obligation as a member of a family group; 

c. participating in community activities; 

d. avocational activities; 

e. accepting responsibilityinthe aesthetic, religious, and moral life of the community. 
Industrial arts and vocational education have a major role to play in career education, 

but iv must be put into perspective and viewed as only a part of the total process. 

In analyzing the general and specific characteristics implied in the guidelines which 
reflect program change, 1 have extracted those whichl feel deserve the greatest attention. 
These include increasing the relevancy of school subjects, scope and sequence, guidance 
and counseling, occupational and career information, activities, flexibility, cooperative 
work study program, youtli groups, advisory committee, and evaluation. Time will not 
permit me to explore each in depth, but 1 would like to outline briefly the implications of 
each. These are all interdisciplinary characteristics. Industrial arts educators must 
view themselves as contributing team members toward tlie fulfillment of each and not 
attempt to monopolize any aspect. 

BASiC SKILLS 

It is imperative that the basic skills, such as reading, writing, speaking, listening, 
and computation essential for all, regardless of career goal or lifestyle, not be neglected. 
However, the first task of all educators is to get these skills defined in specific measur- 
able terms so we allknow whatweare talking about. The second task is to take advantage 
of , technology and implement an assessment and reporting process which will enable us 
to know exactly how each individual is progressing in relation to the specific skills. 

Hie greatest contribution of industrial arts will most likely be to assist in restructur- 
ing and focusing the curriculum and subject matter around activities and themes which 
are appropriate to the cultural, social, and economic functions of society. If this content 
is not presented in. meaningful, coherent, motivational, and humanistic terms, we will 
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never get a handle on the high dropout rates, absenteeism, vandalism, and low achieve- 
ment scores. 

The committee has been somewhat hesitant about using the term 'cluster' because of 
its susceptibility to misinterpretation. However, we do support the intent of the 15 United 
States Office of Education career clusters and recognize tliat they reflect a means of 
classifying common economic and societal pursuits which make up our American way of 
life. They must not be overlooked, and industrial arts must find its identity within and 
address themselves accordingly. Specifically, this implies that the traditional wood, 
metal, and drafting facilities and programs will have to reflect broader goals related to 
such areas as transportation, construction, communications, manufacturing, and personal 
services throughout its entire spectrum. 

SCOPE AND SEQUENCE 

Building on the career development and decision-making process, industrial arts is 
integrated throughout the entire educational structure — K-life. Within the realm of our" 
industrial- technical enterprise, it has an important role to play in each of the five levels 
or phases of awareness, orientation, exploration/pre-speciaiization, special ization^ and 
adult and continuing education. 

The over-all organization and activities within each phase must be consistent with 
the goals of career education for all subjects, including industrial arts. In addition, the 
phases imply a systematic and sequential management system compatible with the deci- 
sion-making process. 

There is no clear-cut barrier which separates general from academic education, or 
industrial arts from vocational education. Interdisciplinary and team planning within each 
phase and between phases is essential. Specifically, this implies the need for a clear-cut 
state, regional, and local organizational and management plan which extends from the " 
awareness to the adult and continuing education level. It must be aligned with the goals 
of career education and the purposes of industrial arts, be realistic, attainable, developed 
in detail, and have a built-in. process for on-going assessment and evaluation. 

MULTI-ACTIVITY APPROACH 

Industrial arts has always taken pride in its multi-activity individualized approach to 
learning. The guidelines imply from the definition of industrial arts to evaluation that the 
program must revolve around activities related to experimenting, planning, designing, 
constructing, evaluating, using tools, machines, and processes throughout each phase. 
This means the use of a variety of teaching methods and media, flexibility to accommodate 
individual learning styles, and educational opportunities beyond the school, 

FLEXIBILITY 

One of the goals of career education is to provide flexible options for all persons to 
enter or re-enter the world of work or the educational system. It also encourages flexi- 
bility within each phase to allow for a multi-sensory environment consistent with individ- 
ual needs, desires, capabilities, and interests. Applying this goal specifically to indus- 
trial arts, we should see » 

a. courses consistent with economic and societal pursuits which vary in length from 
one to 40 weeks, with virtually unlimited entry — re-entry capabilities; 

b. provisions for spin-in — spin-out external activities which provide field observa- 
tions and hands-on experiences in industrial-technical pursuits commonly associated 
with the community and region; 

c. a definite process for the utilization of community human and physical resources 
as an integral part of each phase; 

d. multiple sequences which provide for breadth and in-depth experiences at the 
exploratory, pre-specialization, and specialization level consistent with individual needs, 
desires, and interests. 

e. complete flexibility at the specialization level to spin-in-and-out of adult, voca- , 
tional, higher education, and cooperative education courses. This flexibility should be 
open to all citizens in the community. 

f. ample activity options should be provided to accommodate individual learning 
styles. 



OCCUPATIONAL AND CAREER INFORMATION 



One of the biggest additions to industrial arts as a result of the committee activities 
was the inclusion of the goal related to student understanding of career opportunities <nnd 
requirements. The goal reads as follows: 

Develop an understanding of career opportunities and requirements available in Industry and 
develop those traits which will help students obtain and maintain employment. 

This goal adds another dimension to the role of industrial arts. Working in the realm of 
the industrial technologies and evolving the content and activities around broad cluster 
fields, career information must be integrated into the program in each phase. This infor- 
mation should include social implications, nature of the work, working conditions, entry- 
level qualifications, required preparation, advancement opportunities, remuneration, and 
ways to enter industrial- technical fields of their choice. This includes staying within the 
scope of each phase, decision-making, and making maximum use of external and internal 
resources. 

At the av/areness level, activities within each cluster should focus on such things as 
what the occupations look, sound, and smell like, who works in these occupations, what 
is the lifestyle of the people, and where are the jobs. At tlie orientation level, there is 
more refinement of likes and dislikes. Consequently, emphasis should be placed on 
specific tasks, working conditions, physical and intellectual requirements. Field observa- 
tion and explorer programs should be common at this level, in addition to class simula- 
tion, role playing, and research. At the exploration and pre- specialization level, the 
process is more refined because the student is rapidly reaching the stage where he will 
make a decision to pursue, a specific career in greater depth or continue witli a breadth 
approach. At this stage, such factors as job obsolescence, job hazards, advancement 
opportunities, personal requirements, remunerations, fringebenefits, entry requirements, 
and application procedures become more critical. Students at this level should be actively 
involved in field experiences, community service projects, and exposed to pertinent 
career information utilizing resource people which will assist in their decision-making 
process. 

COOPERATIVE EDUCATION 

At the specialization level, in addition to developing specific job entry skills in 
vocationally-oriented courses, the student will most likely be enrolled in a cooperative 
work study program which provides the student with a realistic work environment under 
supervision. This program has proved invaluable in assisting the students in making the 
adjustment from school to the world of work, not only in the application of acquired skills 
but in improving student attitudes and understanding towards work and school. While such 
programs have traditionally been associated with vocational education, there is a broader 
dimension and subsequent role for industrial arts which should encompass each phase as 
a key example of articulation. For example: 

a. At the K-6 awareness level, it can be the vehicle for identifying and utilizing com- 
munity resource people. 

b. At the 7-8 or 7-9 orientation level, it can be the key for the infusion of community 
and industrial observations into the program. 

c. At the 9-10 exploration and pre-specialization level, it can assist in providing 
contiriaal observation experiences and coordination of community service projects. 

d. At the specialization level, in addition to the opportunities for supervised work 
experience for the vocational student, it can provide initial employment opportunities for 
students who are not enrolled in vocational specialization courses but desire employment 
opportunities which, will assist in assuring more successful future employment. 

e. Placement opportunities would be tied in at the adult and continuing education level. 

GU^DA^fCE AND COUNSELING 

One of the most important threads infused throughout the guidelines and,' hopefully, 
implied in this presentation, is our- role in guidance and counseling. The guidelines infer 
that guidance must be an integral part of the total program and the responsibility of all 
staff. The activities within each phase of industrial arts must be concerned with develop- 
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ing student attitudes, self-awareness, and self-direction and expanding student awareness, 
aspirations, and decision-making abilities reJated to personal growth and career develop- 
ment. 

Formal and cooperative relationships between counselors and industrial arts edu- 
cators are essential in accomplishing this task. Specifically, counselors should be built 
into all program development and implementation plans and viewed as regular staff mem- 
bers* Mutual goals must be understood, and cooperative efforts should be undertaken in 
utilizing community resources, obtaining and integratingmeaningfuldata into the curricu- 
lum, in-service training, conducting student conferences, preparing student schedules, and 
discussing problems. In short, such cooperative efforts are essential in individual assess- 
ment and advisement during the various and complex stages of career decision making. 

YOUTH GROUPS 

The success of such student organizations as VICA, FFA, FHA, FBLA, and DECCA 
could not be overlooked in our planning. As a result, the guidelines recommend the forma- 
tion of an industrial arts club and integration of related activities into the regular school 
program. 

In planning curriculum, it would seem advisable to integrate many of the activities 
related to group production, community .service projects, field observations, and com- 
munity resource bank into club functions. 

ADVISORY COUNCIL 

It would be impossible to develop, implement, and evaluate a program of this magni- 
tude without the assistance of an advisory committee. The. committee should be staffed 
with people who represent each of the major components of the program. Specific tasks 
of the committee should be to assist in 

a. ^determining course offerings and sequences; 

b. identifying and developing content, activities, resources, and facilities; 

c. identifying and utilizing community resources; % 

d. .program evaluation. 

While this committee would focus primarily on tlie development and implementation 
of an industrial arts program or a career cluster which depends a great deal on industrial 
arts personnel, it wouHd be expected that representatives of this committee would serve 
on general advisory committees responsible for all aspects of education, including voca-. 
tional education, adult education, regional and state- wide planning. While the committee 
should not be viewed as a policy or decision- malting group, their advice, input, and rec- 
ommendations should be given close attention. 

EVALUATION 

Evaluation must be viewed as a positive and esseh'dal aspect of tlie program. The 
guidelines contain a rather extensive sjection on internal and external evaluation which 
the committee feels should be closely followed in determining whether the program is 
accomplishing its intent and which areas deserve and need priority attention. The evalua- 
tion process must be conducted on a regular basis in an objective way, utilizing the serv- 
ices of staff, administration, students, community members, and advisory committee 
members. Once problem areas or weaknesses are identified, they must be dealt with in 
an effective and efficient manner. 

CONCLUSION 

These guidelines are being developed with a great deal of assistance and input from 
the profession. Many program changes are Implied and no doubt some will not materialize. 

However, the role of industrial arts is vital in the career education thrust, and indus- 
trial arts educators have' an obligation to fulfill this commitment and should be willing to 
be held accountable accordingly. 

Mr. Good IS Districf Supervisor for the Greece Central School District, Rochester, New York. 
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Upgrading an Established Traditional 
Industrial Arts Program 

Jerry D. Hardy 

In order to acquaint you with the industrial arts program in I^oanoke County, 1 should 
first like to give you a biographical sketch of the county school system. This will lay the 
groundwork for the first phase of my presentation. 

The Roanoke County School System is composed of 40 schools with a total school 
population of 24,000 pupils, making it the largest school system in Southwest Virginia. 
There are 28 elementary schools, five junior high and intermediate schools, five, high 
schools, one vocational, and one special occupational school. 

Aside from the traditional programs found in mostschools, Roanoke County provides 
a variety of additional programs designed to meet the needs of all children. There are a 
number of schools which engage in team teaching, some organized on a non-graded plan, 
while other programs are developed in open-space facilities and staffed by teams of eight 
teachers to five-room suites. Reading programs, science programs, art and music pro- 
grams, and physical education programs are all a regular purt of the elementary organiza- 
tion. Elementary grades are normally kindergarten through grade 5. 

Our junior high and intermediate schools are generally composed of grades 6, 7, and 
8. This organizational pattern is changing to grades 7, 8, and 9 as enrollment increases 
at the high school level. These schooJs are organized on a combination of the block con- 
cept and the flexibility of the modular approach. In addition to the basic si'b^dcts of 
English, mathematics, science, and social studies offered in our junior high and inter- 
mediate schools, we alsc offer industrial arts, home economics, music, healtli and 
physical education, foreign language, typing, drama, and band» 

Our secondary schools are generally composed of grades 9- 12, with subject offer- 
ings ranging from 80 to over 120 subjects. The majority of our high schools are organized 
on the modular program concept. The schedule is based on a 6-day cycle rather than the 
traditional 5- day week and has increased our course offerings by more than 30%, 

INDUSTRIAL ARTS PROGRAM (PAST AND PREScNT). 

In the past, without proper coordination, the industrial arts programs in the Roanoke ' 
County School System have been helter-skelter. The curriculum to a large extent was 
based on what type of equipment was available to individual schools and what individual 
industrial arts teachers wanted to teach. Our local supervisor was at that time the direc- 
tor of instruction, who also had direct responsibilities for the art teachers, librarians, 
and foreign language teachers, as well as coordinating the various other areas. 

When 1 first started teaching in Roanoke County at Glenvar High School, there were 
a total of 6 industrial arts teachers situated in 5 local high schools. We had a total county 
industrial .arts enrollment of 750 youngsters. We were faced with comments from the 
high administration level like, and I quote, "Most of our industrial arts programs are 
nothing but hobby shops," and 1 think the reason for this was that the Roanoke County 
industrial arts programs for the past 15 or 20 years had been digesting only a pork and 
bean diet. By this 1 mean thattlJere were only two courses being offered in the industrial 
arts curriculum — woodworking and drawing. 

Since 1968, when we first began - our comprehensive in-service program, the com- 
plexion of our program has changed — and hopefully for the better.. We have a total of 21 
industrial arts teachers situated in 5 high schools and 5 junior and intermediate schools, 
and our pVesent enrollment is approximately 2,600 students. 

Our junior high program is built upon the premise of exploratory technology. The 
more input these youngsters have at xhis level about their technical environment, tlte 
better they are able to make a career decision — especially tliose youngsters who are 
going to be faced with the world of work when they finish school. 

In 'the sixth and seventh grades, our students are exposed to the world of technology 
and industry by utilizing the unit and group method of instruction. These courses are 
offered to all sixth and seventh grade students on a 6-week rotating basis. The courses 
involve learning centered on a common theme such as transportation, communication, 
power and energy, and tools and machines. A student constructs a model, using hand 



78 



tools, representing his area of investigation. In addition to this, the student makes a 
display and shares his progress, problems, andother findings through the seminar process. 

The eighth and nintli grade programs at the junior high and intermediate level are 
com^josed of two 36''veek electives involving the I.A.C.P. concept of The World of .Con- 
struction and The World of Manufacturing. The junior high and intermediate school 
student has the option of studying either construction or manufacturing in eitlier the eightli 
or ninth grade. At present, we feel these programs best represent the philosophy of our 
program at this level. One of the priorities we have with our program is trying to help 
youngsters explore tiie world of work in order to help diem make accurate career deci- 
sions. We do not feel this is accomplished by having students work widi things only. 
These youngsters need to be exposed to people and data and their interactions with things. 

At the secondary level in our industrial arts programs, we are experimenting with 
mini-courses which are operated under a modular- flexible schedule. The features of 
our secondary industrial arts programs in Roanoke County are as follows: 

1. Varied clast lengfh: 17~minute modules, from 2 to 6 modules (34 to 102 minutes) 

2. Variabie class frequency: 1 ta 6 meetings per week 

3. Varied class size: 6 to 160 students 

4. T';um teaching 

5. Schedule cycle: one fuH scheduling cycle occurs each 6 school days 

6. No study holls: unscheduled time (called Gain Time, an acronym for Going Ahead Inde- 

pendently) can be spent in a variety of locatians and activities 

In a high school with traditional scheduling, we were only able to offer 3 courses to 
approximately 200 students using two industrial arts teachers. Using flexible modular 
scheduling, we have now been able to overcome our lab space shortage and, under similfi-'' 
circumstances, we are able to offer 8 courses to approximately 350 students. 

Our philosophy with our. secondary industrial arts program is to be pre- technical 
oriented. We also feel that our expertise should be utilized in offering any technical sub- 
ject youngsters would be interested in. Our assumption is that youngsters enrolling in 
our industrial arts programs at this level are there because they have a personal need. 
Many will graduate and enter two and four-year institutions of higher learning. The fol- 
losvin^ courses are presently being offered in Roanoke County at the secondary level: 

1. Manufacturing Technology 

2. Communications Technology 

3. Construction Technology 

4. Power and Transportation 

5. Industrial Crafts 

6. Practical Home Mechanics 

7. Technical Drawing 1 

8. Technical Drawing 2 

9. Architectural Drawing 



fN-5ERVICE 

In order to accomplish what we in Roanoke County have attempted to accomplish with 
our industrial arts program during the past five years, a^ competent in-service program 
had to be developed. 

Our county, through the foresight of our Assistant ^Superintendent for Instruction, 
camr '.'.p with a systems model for in-service planning for our industrial arts program. 
Esse .ially, this model has four components which revolve around the needs of the students 
as being foremost. Once the students' needs are identified, we determine what sl>iUs and 
resources our staff must possess in order to meet the identified student needs. Further 
refinement is necessary in order to set the objectives of what staff members specifically 
should be able to do to meet each student's needs efiectively. Next we determine how our 
in-service objectives can be achieved in the least time at the least cost with the greatest 
satisfaction. Finally, we ask ourselves the questions: 1) "Have staff members acquired 
the skills and lesources necessary to meet specified student needs?" 2) "Have these 
new skills .affected students?" If we determine through evaluation that the needs of the 
students are not being met, we ther recycle and determine through evaluation what areas 
are weak and need additional work. 
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INDUSTRIAL ARTS IN-SERVICE MODEL 



STUDENT NEEDS 



Whaf skills and aftitudes do students need thai- IndustriaLArfs can supply that will enhance 
their becoming participating members in an industrial technological society? 



T 




.1 


EVALUATfON4 
Have staff members acquired the skills and re- 
sources necessary to meet specified student 
needs? Havt these new skills affected students? 




STAFF NEEDSl • 
What skills and resources do staff 
members need to meet identified 
student needs? 


r 




,L 


IN-SERVICE ACTIVITY^ 
How can the in-service objectives be achieved 
in the least time at the leost cast with the 
greatest sotisfcction? 


6 


SETTING OBJECTIVES2 
What specifically should staff mem- 
bers be able to do to meet each stu- 
dent need effectively? 



With the concept of this model in mind, we began to explore a needs assessment for 
students enrolled in our industrial arts programs. What basic skills and attitudes could 
industrial arts furnish to these students that would meet their needs? 

It was very apparent at that point that our staff lacked the skills and resources neces- 
sary to meet the j^^jntified needs of our students* We feel tlaat our industrial arts program 
at the junior and senior high level should reflect more opportunities for youngsters to 
explore their technological environment than by just giving the opportunity to make proj- 
ects in wood, metal, and ceramics. The options we had for in-service activities stemmed 
primarily from resource people from the northern part of our state. Our industrial arts 
state supervisor was brought in for recommendations as to which in-service activities 
would best fit our objectives. 

We were then able to bring in some of the finest resource people available in tlie 
state. We flew in instructors from Prince William and Fairfax Counties to involve our 
industrial arts instructors with some of the new curriculum patterns which were being 
successfully implemented in northern Virginia, Through the tremendous cooperation of 
Virginia State College at Petersburg, we were able to offer our industrial arts instructors 
graduate credit using the consultants from Prince William and Fairfax Counties as ad- 
junct professors for Virginia State, 

In the past one and one-half years, we have offered to our industrial arts staff the 
workshop courses in I, A. CP. constructicn and manufacturing. At the present, we are 
again offering the World of Construction workshop urogram to our industrial arts staff 
who have not had the opportunity to take it. 

In the future for Roanoke County industrial arts programs, we look forward to ex- 
panding our programs at both the junior and senior high school levels. We would like to 
offer more of the career education clusters such as Transportation and Communication 
at the junior high level. We see the high schools moving mort: toward the area of tech- 
nology specialization. Mini-courses which represent student appeal will dart in and out 
of the flexible curriculum as we continue to try to meet the needs of our students. 

Mr. Jerry D. Hardy is a Supervisor of Industrial Arts for the Roanoke County School System, Salem, Va. 



Maintaming an Industrial Arts Program in a 
Large Suburban School System 

George Utmon, Jr. - ~4 

A 

I plan to address my thoughts this afternoon to the curriculum spjcialist's role in 
"Maintaining an Industrial Arts Program in a Large Suburban School System," Eight 
years ago, I became a curriculum specialist in industrial arts education in a rapidly 
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growing school system with new schools being planned and several under construction. 
It was at that time that I determined to establish an industrial arts program based upon 
the goals of education. Also, 1 knew that with all of our new facilities, with air-conditioned 
laboratories being built and with new equipment being purchased, these advantages alone 
would not C;iange the program to reflect the new trends in industrial arts education. 

In 1965, Fairfax County Public Schools had a student population of 89,000. Today our 
enrollment' is over 136,000, with the school system being the 15th largest in the nation. 
Enrolled in the general industrial arts program are 15,000 students taught by 139 indus- 
trial arts teachers. With rjie number of schools and industrial arts teachers increasing 
each year, it wat» difficult to supervise and visit each teacher in our schools on a sched- 
ule* There are presently 20 secondary, 20 intermediate, and 5 elementary schools with 
industrial arts programs. 

After asf.essment of the existing industrial arts program, it was evident that the pro- 
gram in each school was what each industrial arts teacher wanted it to be, with little con- 
tinuity from school to school and very little change from course to course. The curricu- 
lum was what it had been for years, and it had become obsolete in terms of the .youdis' 
environment and today's industrial technologies. I knew that we needed to establish a 
four-step approach with itp purposes being: (1) to determine a definition for the indus- 
trial arts program on the basis of the educational goals set forth for the Fairfax County 
Public Schools; (2) to select equipment on the basis of the definition of the industrial arts 
program and commitment to its goals; (3) to provide in-service activities for industrial 
arts, personnel tplj develop competencies in methodologies and new technologies to be 
taught; (4) and~'^'observe change of teacher behavior and evaluate implementation of de- 
sired program and outcome. 

After the involvement of consultants from teacher traiiring institutions and industrial 
arts associations, state department personnel, and several of our industrial arts .teachers, 
a program was decided upon and a definition was set forth. 

The "new industrial arts program" was designed to prepare our youth for more 
effective living in an industrial technological society. Industrial arts was to be considered 
a part of general education. We did and do today derive our content from technology — its 
evolution, utilization, and significance, and the problems and benefits resulting from the 
technological and industrial nature of society. The industrial arts laboratory then was to 
present an area of learning found in no other place in the school. 

In the existing schools, we began to make renovations to accommodate the kinds of 
facilities needed to provide a setting conducive to achieving our objectives. Many hours 
were spent at the drawing board and in consultation with architects and engineers, deter- 
mining what waUs could be moved and what power sources were available. We estab- 
lished a standard for and decided on the quantity of general and unit laboratory facilities 
needed to serve a secondary school population of 2,000 and an intermediate enrollment 
of 1,200. We were then able to increase or decrease the number of laboratories on the 
basis of the size of the school to be constructed. In the facility we provided for storage 
and instruction and Jaboratory activities. - 

After the facilities were standardized, an equipment table of allowances was prepared 
which allowed for budgeting and provided continuity of equipment among schools. The 
equipment list was used to develop equipment specifications, which included the size of 
equipment, safety requirements, service manual and a statement on in-service for teach- 
ers. All equipment requiring electrical power was connected with a twist lock plug, to 
provide versatility. . 

Once a pattern of faciliries and equipment was establislied, most of my efforts were 
and will continue to be in the area of in-service and evaluation. Being the only curriculum 
specialist in the school system to provide the leadership for industrial arts, I have decided 
to concentrate on in-service. Over 50% of my time Ast spent in this area — organizing, 
arranging, directing, seeking, administering, initiating, visiting, corresponding, and co- 
ordinating with many different organizations. I have titled this portion of my activities 
of in-service **a cooperative model for industrial arts education." 

Plans are under way to provide in-service for this summer's courses and August 
workshops for our teachers. For August workshops, letters have been sent to manufac- 
turers and to distributors of equipment; contacts have been made and discussions have 
been held with our vocational teachers. - . ^ ■ 

We have provided our industrial arts teachers with an additional weelrs contract to 
make them available for an August in-service workshop. They must be compensated by 
pay or college credit, or both whenever possible. This "school year, 72% of our industrial 



arts staff are enrolled or have been enrolled in college courses involving them in curricu- 
lum development, technologies, and/or methodologies. 

The following depicts the- changes in methodologies and industrial technology in our 
program from 1965 to 1973. 

Industriol Technology Areos 
1965 

Mechonicol Drowing 

Metafworking 

Woodworking 



Mechonicol Drowing 

Ceromics 

Electricity 

Plostics 

Grophic Arts 



1972-73 

Power Mechanics 
Pneumotic Power 
Electroploting 
Moteriol Testing 
Woodv/ofking 

Methodologies 
1965 

IndTviduoIized Projects 
Limited. Line Production 



Mfltolworking 

Electronics 

Surveying 

Fluid Power 

World of Construction 

World of Monufocturing 



Individuolized Stud/ 
Anthropologicot Unit 
Instructional TV 



] 972-73 

Progromed Instruction 
Group Project 
Line Production 



Technologicol Development 
Research ond Experfmentotion 
Contemporary Unit 



Unfortunately, instructors teach what they were taiight in college or the content which 
they acquired through in-service in conferences, short- or long-term courses, and in- 
terest-group sessions conducted by colleges and/or universities, local or state supervisor 
and directors, and industrial or business agencies. 

Public school educators must continue to strive for cooperation with manufacturers, 
distributors, colleges and/or universities, and technical education foundations to provide 
the expertise in the technical areasfor in-service workshops for industrial arts teachers. 

As career education becomes more emphasized, industrial arts teachers will need 
to retool through courses in which theory-demonstration and hands-on activities provide 
a complete understanding of the "what" to teach. As new industrial technology is de- 
veloped, in-service for industrial arts teachers, supervisors, and administrators will 
need to continue in order to develop theii" competencies and establish their new role in 
industrial arts and career education. 

The role of a curriculum specialist in a large scljpol system becomes one of provid- 
ing leadership, and directing the industrial arts program in alliance with national trends 
in industrial arts'^duca'tion and the goals of education* He must provide the expertise 
in industrial art^ecessary for directing curriculunn projects and in-service and course 
workshops, consuitiftgv,jj!itfi schools and community, dealing with public relations, and 
serving on local, state, ■andiTstignal committees on industrial arts education. The indus- 
trial arts curriculum specialist must be willing to continue "up-dating himselfV as well 
as providing in-service to enable his staff to change with environment in a changing indus-' 
trial technological society. 

Mr, George Litmon, Jr., is Curriculum Specjolist for Industriol Arts with Foirfox County Public Schools, 
Foirfox; Virginio. ^ 
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Instructional Guidelines for Teaching 
Technical Concepts 



Everett N. Israel 



The testing of three different instructional guidelines identified that the "I low- to-do- 
it" approach did not resuJr in senior high school students acquiring an abstract under- 
standing of a technical concept. Abstract learning did occur when the instructional proce- 
dure involved the use of a subordinate hierarchy to organize knowledge, the nonverbal 
media to illustrate attributes of a technical concept, and the verbal media to explain why 
the nonverbal phenomena occurred and interrelationships between attributes, This 
finding was based upon funded research conducted by the autlior in a large county school 
system. 

An instructional guideline was defined as the strategy used by a teacher to determine 
what knowledge is to be presented to students, how it is organized, and how it is to be 
presented. The different instructional guidelines were tested to determine the ty\>e of 
instructional strategy that would result in junior and senior high school students acquiring 
the largest amount of abstract learning related-to a technical concept. 

The instructional guidelines tested, according to their predicted outcomes, were that 
tiie use of a subordinate hierarchy and the verbal instructional medium complementing 
the nonverbal instructional medium (instructional guideline number) would result in 
students developing a higher level of abstract understanding of a pre-selected technical 
concept than the use of the subordinate hierarchy and rhe verbal instructional medium 
alone (instructional guideline number 2) or the use of the "hbw-to-do-it" approach and 
the verbal instructional medium supplementing the nonverbal instructional medium (in- 
structional guideline number 3), The formulation of these instructional guidelines and 
predicted outcomes were based upon Gagne's description of how the verbal and nonverbal 
instructional media should be used to enable students to acquir>2 an abstract understanding 
of scientific phenomena,^ 

The concept, thermoforming, was selected for testing the effectiveness of each in- 
.structional guideline. Thermoforming wasdefinedas theprocess of heating thermoplastic 
plastic sheets to their shaping temperature, stretching the hot sheets against a mold by 
the use of air and/or vacuum toexerta force, and using air or vacuum to hold the material 



INSTRUCTIONAL GUIDELINES TESTED 

Ijjstructiona) guidelines 1 and 2 involved the use of a subordinate hierarchy. (See 
Figure 1.) The subordinate hierarchy designated the suL;. jt matter and the intellectual 
operations, the subordinate tasks, the students were expected to learn. (See Figure 2.) 
These tasks, organized in hierarchical order, identified the attributes and the interrela- 
tionships among the attributes of tliermoforming. (See Figure 3.) Each higher-lev*5l 
task was dependent upon students' having acquired an understanding of the adjacent lower- 
level task or tasks. 

The procedure used for developing the subordinate hierarchy involved starting at the 
highest abstract level, the concept to be understood by the students, and asking the ques- 
tion; "What major discriminating variable or variables (knowledge) would a group of 
students need to know in order to be able to understand this task? "2,4, 11, 18 This ques- 
tion was asked of each of the new hierarchical le vel tasks identified. This procedure was 
terminated. when the researcher assumed the students had previously acquired an under- 
stcfding of the lowest subordinate level tasks ir?cr':Hfied. The researcher's assumptions 
w.;re validated by pilot studies which were conducted. 

The difference between guideline number 1 and guideline number 2 was determined* 
by how the verbal and/or nonverbal media were used. Instructional guideline number 1 
involved the use^of the verbal codification process complementing the nonverbal codifica- 
tion to communicate information that would result in students' learning each subordinate 
task. The nonverbal codification process consisted of using symbols, actions, and 
objects to. codd" physical environmental happenings. ^'7»22 The meaning of the nonverbal 
code was dependent upon how the event actually occurred in the physical environment. 
Thus, communicating information nonverbally. required, repeating or re-enacting the 
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Levels 



II 



III 



IV 1 



Final Task: Abstract Understanding 
of the Concept, Thermofonning 



r 

12 
I 



Heat Material 
(A) (A) 



10 



n 

13 



11 
-1 



Force A1r Vacuum Hold Product 
(B) ■ (B) (B) (B) (B) 



Fioure 1. Subordinate Hierarchy Used in Instructional Guifif.'lines 1 and 2. 



environmental event. In contrast, the verbal communication system involved the use of ■ 
letters or sounds to form words. These words were used to form statements or sentences 
to convey information. How the letters, sounds, words, and sentences were formulated 
to communicate a specific message was dependent upon a previously developed, man- 
made l<^:J.c system. Unlike the nonverbal communication system, the verbal system can 
be vs^^ to describe and explain environmental happenings without the event actually taking 
plat . i hus, the verbal mediuni can describe and/or code an event, but cannot repeat or 
re-enact the event. 

The complementary use of the verbal and nonverbal medium involved the use of the 
nonverbal medium to illustrate, by the use of experiments; unique physical characteris- 
tics and/or environmental happenings. The verbal meiiium \va3 used to label (code) the 
unique physical characteristics and/or happerdngs, explain why specific environmental 
events happened, and j^ec fy how and why different environmental eventL had an effect 
on otherp* The verbal code provided a means for students to label, record, and recall 
attrii -utes at interrelationships between attributes related to an environmentally- based 
concept. 

Instructional guideline number 2 involved the use of the subordinate hierarchy and 
the use of the verbal medium alone. Thus, the verbal medium was used to describe 
specific physical environmental phenomena ana explain why the phenomena occurred, 
related to^^each subordinate task. Thus, the verbal medium was used to replace the non- 
Vf^rbal medium used in instructional guideline number 1, 

The third guideline involved the use 0,^ the "How-io-do-it" approach a.'d the use of 
the verbal medium supplementing the nonverbal medium. The "how-to-do-it" apt roach, 
consisted of showing tlie students, step by step, how to construct different thermoformed 
products. The verbal medium was used to dog :ribe what was being done nonverbally, 
related to each step being performed. The medium was nor: used to explain why the step 
worked. Different thermoformed products were constructed to insure that all the attri- * 
butes of thermoforming were demonstrated: 
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Number 



Task 



The students will identify: 

1 - heating a material describes the process of raising 

the temperature of the material. 

2 - different kinds of materials can be classified as 

sheets when their thickness is less than their width 
and length. 

3 - heat causes thermoplastic plastic sheets to become 

soft. 

4 - thermoplastic plastic sheets heated to their shaping 

temperature can be stretched. 

5 - cooling causes thermoplastic plastic sheets to 

become set. 

6 - force, defined as work, requires the amount of push or 

pull to be greater than the amount -of resistance. 

7 - air or vacuum can be used to exert a force. 

8 - a mold serves as an inside or outside model for 

making an item. 

9 - shape, which Is produced by a mold, includes the thick- 

ness, width, length, and surface detail of a product. 

10 - air or vacuum can be used to exert a force which will 

stretch sheet materials against a mold. 

11 - air or vacuum can be used to hold stretched sheet 

materials against a mold. 

12 - air or vacuum will exert a force which will stretch 

heated thermoplastic plastic sheets against a mold. 

13 - air or vacuum will hold stretched thermoplastic plastic 

sheets against a mold while they set. 

Figure 2. Subordinate Hierarchical Tasks Students Were Expected to Learn. 



MEASUREMENT OF ABSTRACT LEARNING 

Three tests were developed to measure the amount of ahsl '^.ct learning the students 
had ccquired. "Previous research done by Gagneand assor ivs was used as the basis for 
defining the purpose ard nature of each test.2,5.7-16,24 

The first test adn-nnistered was used to determine ho\x Wri' ^-h<2 stuu^nts understood 
the meaning of the attributes of thermoforming. (See Figun: ] The test required the 
students to identify the procedure they woulO use to produce aiermoformed silverware 
tray. The students' understanding of the worJs used to code attributes of thermoforming 
- determined whether or nol the? tray would be produced by the process of thermoforming. 
. The steps, dt picting the attributes of thermoforming, were organized from the simplest 
V|Q^. the most complex. The degree of complexity was determined by th-.^ use of the sub- 
. ordinate hierarchy. 

The second test administered was designed to Measure the students' .understanding 
' -of the concept of thermoforming. The students were requested to identify thermoforming" 
and non- thermoforming procedures. (See Figure 5.) For each non-thermoforming pro- 
cedure, the students were required to select, from a list, reasons for their decision. 
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Final Task: Abstract Understanding 
of the Concept, Thermoformlnq 



stretch 



heat 
I 



shaping 
temp. 



r 

set 



heat 
+ 

thenr lastic 



temp. 



sheet 



heat material 



hold 
+ 

set 



stretch 



force, - 
air 



push, pull, 
resistance 



— I 

hold 



-shape 



pattern 



force air vacuum mold product 



Figure 3. Attributes and Interrelationship Among Attributes the Students 
Were Expected to Learn. 



Test I 
Final Task Test 



D1 recti ons :^ 

Identify the procedure for making a thennofonned 

silverware tri^. 

A. The material you would select for making the silverware 
tray Is 

1. Wood (Do question B, page 1) 

2. Elastic (Do question C, page 1). 

3. Hecal (Do question D. page 1) 



C. The type of plastic you woula use is 

1. Thermoplastic (Do question F, paae Z) 

2. Thermoset (Do question G, page 2} 



Figure 4. Sample of the Directions and Test Items Used to Measure the 
Str.i^nts' Understanding of the Meaning of Attributes 
related to Thermoformlng. 



4 

Test 11 
Transfer Task Test 



Directions; Enclosed are descriptions of different procedures for 

producing products from plastics. - Write the 

word true in the space provided for those procedures which involve 

thermoforming. . For each description 

marked false, circle the number of the reason or reasons which apply, 

.c 

False A. A measured amount of thermoset resin is placed 

in a mold. The mold is heated, pressure is . 
^ applied, and the molten resin fil's the mold 

cavity, A chemical reaction hardens the resin. 

1. A thermoplastic material was not used. 

•2. Pellets were not used. 

3. No sheet materia] was used. 

a « 



Figure 5. Sample of the Directions and Test Items Used to ^feasure 

the Students' Understanding of the Concept of Thermoforming. 



Test III 
Learning Achievement Test 



Directions: For each multiple choice test item, select tre choice that 
best completes the .statement. 



[These test items were used to measure the amount of knowleoge that 
students had acquired related to subordinate task number 7: air or 
vacuum ^an be used to exert a force.] 

Q. An air-tight chamber is needed to apply a force by the use of • 

1 . air or vacuum. 

2., air or mechanical leverage. 

3. vacuum or mechanical leverage. 

4, air, vacuum, or mechanical leverage* 

R. A force, resulting in work being done, can be exerted 
when the amount of compressed air is 

1. equal to the resistance. 

2. less than the resistance. " 

3. equal to or less than the resistance. 

4. greater than the resistance. 



figure 6. Sample Direction' and Test Items Used To Measure the 
Knowledge Students Acquired Per Subordinate Task. 

The amount of knowledge the students acquired related to each subordinate task was 
determined by the use of a third test. The knowledge acquired was measured by the use 
of two or more multiple choice test items per subordinate task. (See Figure 6,) 

PROCEDURE AND SAMPLE 

The collection of the data involved administering four treatments to l,0o9 randomly 
selected junior and senior high sch- 1 students. Three treatments consisted of adminis- 
tering iessons derived from instn ional gu'ielines 1, 2, and 3. The fourth treatment 
consisted of no lesson beingpresentea to insureSuat learning occurred. The three lessons 
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ERIC 



Treatment 



('Population sampled 
19 Ounior mgh schools \ ^^^Z^' 
L 2,800 students 




(NV + V^.) . (V) ("How-to-do-it) (No lesson) 



Classes 



14 + 15 + 15 



16 = 60 



Students 



202 + 189 + 161 + 209 



761 



Figure. 7. Junior High School Sample. 



f Population 
sampled con- 
sisted of 
1,050 students 



Treatments 




(NV + V^,) (V) ("How-to-do-it") (No lesson) 



Students 



96 + 60 



106 



66 



328 



Figure 8. Senior High School Sample. 

were videotaped to control differences between lessons and to insure that each lesson 
was presented the same way each time. The teachers were not informed to which treat- 
ment group their classes were randomly assigned. 7'he \ Meotape medium was used to 
exemplify normal classroom procedures. 

The junior hi '^h sample consisted of 64 classes of seventh- and eighth-grade students 
enrolled in ind'istrial arts, randomly selected from 19 county junior high schools. (See 
Figure 7.) Industrial arts was a required course for all seventh- and eighth-grade boys. 
Each junior high school was randomly assigned to a treatment group. Next, 64 seventh- 
and eighth-grade industrial P.rts classes were randomly selected. Teacher illness, prob- 
lems with video tape equipment, and scheduling difficulties reduced the number of classes 
to60. ■ ■ 

The senior high school sample consisted of students enrolled in Biology I and me- 
chanical drawing courses in the four largest county high schools. (See Figure 8.) Biology, 
being a required course for tenth-, eleventh-, and twelfth-grade students, included al 
ability levels. The senior high school sample represented one-third of all the students 
enrolled in the two courses. 

RESEARCH FINDINGS AND CONCLUSIONS 

The data collected was analyzed to test three research hypotheses. (See Figure 9.) 
The third hypothesis was included to validate the findings associated with hypotheses one 
and two. A one-way analysis of variance and Duncan*is multiple range test were used to 
test hypotheses one and two. A ?;;ep-wise multiple regression analysis was utilized to 
test hypothesis number three. 

The major conclusion derived at the junior high school level .was that the type of 
instruction did not have a significant effect on the amount of abstract learning (Tests 1 
anc* 11) acquired by the students. . (See Table 1.) Receiving instruction did result in the 
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Hypotheses Tested 



1. The students' amount of abstract understanding {as measured by 
Tests I and II) of a pre-selected technical concept taught by 
the use of the verbal instructional medium. complementing the 
nonverbal instructional medium (instructional guideline 
numbi/' 1) will be greater than the mean level of abstract 
understanding of students who have been taught by the use of 
the verbal instructional medium {instructional guideline 
number 2) or the verbal instructional medium supplementing 

the nonverbal instructional medium (instructional guideline 
number 3). 

2. On the learning achievement test (Test III) performances of 
students assigned to treatments 3, 2, and 1 would be achieved, 
each at a higher level than the one preceding. 

3. The treatment administered would be a significant factor in 
the prediction of learning capability scores when combined 
with, IQ, standardised achievement test scores, grades in 
previous courses, and socio-economic status. 



Figure 9. Three Research Hypotheses Tested. 



Table 1. Sumnary of Duncan's Multiple Range Test for Determining 
Significant Differences Among Four Junior High Treatment 
•leans on the Final Task Test (I), the Transfer Task . 
i/^r-t {II), and the Learning Achievement Test (III). 







T r e 


a t m e n t s 






1 


2 


3 


4 


Test 


{NV + Vj.) 


(V) 


{"How-to-do-it") 


(No lesson) 


I 

a 

III 


3.8 


3.5 


3.1 


1.8* 


8.0 


8.0 


7.4 


5.0 


19.6 


18.1 


le.o 


15.0 





* Any two means not underscored by the same straight line were 
significantly different (a « .05). 



studei J acqufrin' higher level of abstract learning th^m receiving no instruction (Test 
111.) Treatments iiumber I and 2 had an equal effect on tlie amount of knowledge the stu- 
dents acquired. Both treatments were significantly better than the '*how-to-do-it" ap- 
proach and the no-lesson treatment. 

Regarding hypothesis three, a number o:: significant variables were Identified as 
being relatec* to seventh- ^nd eighth-grade student performances on Tests I, U, and III. 
No one variable accounted fo^* a large percentage of the variability. 

At tne' senior high school level; treatment number I had a significant effect on the 
. amount a*f abstract learning (Tests land 11) and knowledge (Test 111) the students acquired. 
The use of in.'sa actional guideline number 2 was next best. Treatment 3, the ''how-to-do- 
it" approach, and treatment 4, no lesson, were equal regarding the amount of abstract 
learning and knowledge acquired. 

T'le treatment administered was' identified as rhe most Important significant variable 
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Table 2. Sutmiary of Duncan's Multiple Range Test for Determining 
Significant Differences Among Four Senior High Treatment 
Means on the Final Task Te^^t*^I), the Transfer Task 
Test (II), and the Learning Achievement Test (III). 



Tr^t 


Treatments 

12 3 4 
(NV + V^,) (V) ("How-to-do-it") (No lesson) 


I 

n 
in 


8.6 6.2 4.1 3.7* 
13.8 8.98 5.2 6.5 
26.4 21.7 17.6 18.7 



* Any two means not underscored by the same straight line were 
significantly different ( a = .05). 

for predicting senior high school student performances on the three tesfs. This finding 
supported research hypotheses one and two. 

Intellectual maturity ^vas identified by theresearcher as Tiie variable which accounted 
for the difference between junior and senior high school studtmt performances.. _.The con- 
clusion was based upon (a) junior high school students havirg been required to learn the 
13 subordinate tasks in 42 minutes, (b) the amount of knowledge senior high school stu- 
dents acquired being larger than the amount acquired by the^junior high school students, 
(c) ,he large number of significant variables which were identified at the junior high school 
level which were not identified at the senior high school level for predicting student per- 
formances on the three tests, and (d) previous research that has identified that abstract 
learning is related to human growth and development. Further research would need to 
be conducted to determine which factors related to intellectual maturity have , the greatest 
effect OR abstract learning at different grade levels. 

QUESTIONS RAISED 

The findings of this study raise some interesting ques"tions regarding industrial arts 
teacher education. Are industrial arts^achers so dependent upon the nonverbal instruc- 
tional approach that they are unable to perceive the need for more effective use of the 
verbal instructional • medium? Does the amount of dependency which industrial arts 
teachers have upon the use of the nonverbal instructional medium result in them being 
unable to discriminate between the subject matter of industrial arts and the methods for 
teaching industrial arts? Do' industrial arts teacher education programs contribute to 
and/or result in industrial arts teachers developing a teaching strategy-that is so non- 
verbaJJy oriented that they are unable to perceive the need for tha use of the verbal in- 
structional medium? 
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On the Concept of Technology 

S. F. Kasprzyk 



During the past quarter- century, the concept of technology has emerged as oiie of the 
major topics of concern among scholars in virtually every field of inquiry. In the litera- 
ture that emana'.es from these and orfier sources, the word 'technology' appears with such 
freqi^ency that it has literally acquired commonplace status in the English idiom. Unfor- 
tunateiy, as is often the case with commonplace words, the meaning of technology is 
popularly taken on its face to be self-evident. As such, it has yielded to loose interpreta- 
tion and indiscriminate usage, which in turn has perverted an indispensable concept and 
generated confusion among educators and among writers who are ser'^usly attempting tc 
deal with environmental, educational, and other social problems" supposedly attributea 
to technology. 

To gel to the point, there is an urgent need to clarify the meanino; of technology. Foi- 
in order to know unequivocally what it is we are talking about when we attribute various so- 
cial problems to technology, \ye need fir St find out what technology is. Only by knowing what 
technology is shall we know whether it is technology that causes ti:e problems; an.l if so, 
we shall be in a better position to bring technology under the control of reason. Moreover, 
we will know what to teach in a technology-orienteH educational program; and those whom 
we teach shall then be better prepared to cope with genuine problems of technology. The 
problem, then, is one of conceptual clarification: to wit, \V;.ct is technology? 

An ordinary uictionary- type definition will not do; we already have too many of those. 
What we need is a functional definition. By that 1 mean an extended statement of meaning, 
theoretically conceived — one that encompasses a system of interrelated concepts in the 
context of which the concept of technology can be located and defined. For whatever tech- 
nology is, it can be defined only in the contrxt of things that are. Aside from fixing its 
symbolic meaning for precise discourse, a functional definition shculd furnish a concep- 
tual scheme which can be used to identify and structure the elements of technology for 
educational purposes. 

The object here is to profffer such a definition. For obvious reasons, however, the 
problem cannot be treated to the extent that it ought to; nevertheless, 1 shall attempt it 
by way of a vastly-abridged version of a lengthier work treated elsewhere.* 

In the said lengthier work, an inquiry into the origin of the word 'technology' and its 
meaning In historical perspective and a critical analysis of definitions of technolgy taken 
from recent scholarly literature on the subject revealed a discernible pattern of common 
referents which provided a basis for the functional definition tc be presented in this paper. 
On that basis, was generalized that technologr^/ may at once be viewed as a form of 
hun an activity and i\ form of human knowledge — what man does and .what man knows. The 
two views, metaphorically speaking, constitute the obverse and reverse of the saine coin; 
i.e., human activity and human knowledge coexist in a quid-pro-quo rek ionship, the one 
mutually complementing and supplementing the other. Hence, whatever else may be said 
of technology', it is first of all a human concern, something peculiar to "nan as actor- 
kiui'ver, and its meaning can be defined only in terms of the acting-knowing relationship. 

This preMminary generalization narrows down somewhat the scope of the present 
discussion, for it embraces the aggregate of elements identified in the critical analysis, 
and at the same time rules out as inadequate those definitions which tend to restrict the 
meaning of technology" to something outside the acting-knowing domain. Howeyer, as far 
as it goes, the generalization revecls little if anything that is peculiar to technology alone. 
For science too may be generalized as a human concern — i.e.; a kind of human activity 
and a kind of human knowledge. The same may likewise be said of art, of economy, of 
polity, of religion, and other realms of human concern. Hence the task before us is to 
invent a class if icatory system which at once embraces all realms ofliuman concern and 
shows where technology fits into the scheme^ \^ 




The concept of human activity blankets a broad range of things that man does which 
doubtless submit to no one tidy system of classification. They might, for example, be 
grouped according to conscious and unconscious activities, overt and icovcrt activities, 
mental arid physical activities; theoretical and practical activities, work and play activi- 
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ties, or purposive and aimless activities. Although none of these dichotomous firs is 
likely to provide an all-embracing system, the latter pair is presumed to be the most 
useful in establishing a basis for the discussion to follow. 

Purposive human activity presupposes aims in mind or ends in view — the things rhat 
man does **on purpose." Such activity includes both mental and physical acts, covert as 
well as overt acts, acts which are consciously directed toward predetermined ends. Aim- 
less human activity, on the other hand, includes mental or rhysical acts, overt or covert 
acts, conscious as well as unconscious acts, acts which serve no particular predetermined 
end. Hence an ongoing hir.nan activity need but satisfy the condition of having a predeter- 
mined end in view (whether or not it does in fact proceed as planned, or whether that end 
is or is not ultimately realized) to qualify as a purposive human activity. 

Every purposive activity involves an expenditure of effort or exertion directed toward 
the accomplishment of some predetermined end. The principle applies to both work and 
play. Both types of activities are purposive by Hrtae of their having definite ends in 
view; both involve an expenditure of euort (mental and physical); the latter may be every 
bit as enjoyable as the former; and the involvement in one could lead to an involvement 
in the other. But the first, insofar as it is performed primarily for the sake of enjoyment, 
is play ; the second, insofar as its purpose transcends mere enjoyment, is work. 

On the basis of the foregoing chain of reasoning, it may be inferred that technology 
is essentiiilly a form of work. 

The further consideration of technology as a form of human work is predicted on the 
assumption that all human work is basically scientific, or technical, or technolon ^al in 
form* This assumption is central to the present discussion. It means that the concept of 
technology is categorically consonant with the concepts of science and technic; together 
they constitute the three basic forms of human work. In contradistinction, the concepts of 
art, economy, polity, religion, etc., constitute the various realms of human work, ar^ as 
such are categorically of a different (albeit related) class of concepts. The tw^ classes 
are in fact so indiissolubly related at^d so open to misunderstanding that thpu differences 
must be noted if confusion is to be avoided. In the first place, the basic ^'ornis of work are 
implicit in the realms of work; moreover, the things that man does, rK^ multifarious kinds 
of work which distinguish one realm from another, can actually '^e scrutinized and theo- 
retically classified according to the three basic forms of wori... 

At this stage of its development, the conceptual mo:'.rii may be illustrated diagram- 
matically (Figure 1) to show at a glance where technrloj^cal work fits within the frame- 
work of human activity. ^\ 



Activity: 




figure 1, The Place of Technology in the Framework of Human Activity. 

Having reached the stage, then, where technology has been identified with the concepts 
of science and technic as basic forms of human work, it remains now to show how human 
work of every kind can in principle be classified according to the three basic forms. The 
seemingly arduoi :s task of providing a conceptual scheme for distinguishing their charac- 
teristic differenct-.^ is facilitated somewh at in th at the essential determinants have already 
been furnished in the foregoing discussion: 1. the concepc of work by definition is pur- 
posive human activity (which, of course, rules out non-human, aimless, and play activi- 
ties); 2. the concept of purposive human activity implies the presence of (a) man as the 
agent or actor, (b) with a tentative or fixed aim in mind (c) actively engaged (expending 
effoiL) in doing or producing s^ometliing via certain means* (tools, materials, methods, 
guides to action) (d) for the purpose of bringing about some desired result or end. This 
means, that e\ iry conceivable kind of human work always Involves an actor, some aim, 
certain means, and an end; and it logically follows" that if technology, science, and technic 



are the basic forms of human work vhich subsume every kind of human work, their dis- 
tinguishing characteristics should become evident in the light of their respective aims, 
means, and en ' j. A scheme for ordering aims, means, and ends of scientific, tech- 
nological, and technical work may be diagrammed as showr in Table 1. 



FORMS OF 
WORK 


AIMS 


MEANS 

Tools - Materials - Methods - Guides 


ENDS 


Scientific 
Work 










Technologicol 
Work 










Technical 
Work 











Table 1. Scheme for Ordering the Aims, Means, and Ends of Scientific, Technological, 
and Technical Work. 



The foregoing conception is a vast oversimplification of this, the second, stage of the 
proffered modeL Although its specific elements deserve extended philosophical analysis, 
such'a treatment would protracc the present study beyond its intended limits. Let it suffice 
to note some of the characteristics which distinguish technical, scientific, and techno- 
logical work. 

TECHNICAL WORK 

The many kinds of work that man does in the various realms referred to — artistic, 
economic, political, religious, medical, military, industrial, and domestic — may be 
viewed as simple or complex tasks. All human tasks which involve the mere manipulation 
of things and the requisite skill to manipulate them, regardless of their S7 .nplicity or 
complexity, define technical work.. The principle holds for every kind ot work, in every 
realm of human concern. Tasks such as turning a knob to activate a washing machine, or 
turning a handwheel to adjust an astronomical telescope; sewing a tom garment, or sutur- 
ing a surgical incision; dicing a vegetable, or cleaving a diamond;' writing a letter or 
penning a novel; budgeting domestic expenses, or calculating the grossjiational product; 
they all exemplify human work that is basically technical in form. They all involve the 
manipulation of things — physical objects, words, or me^thernatical symbols; they all re- 
quire an expenditure of effort — physical and n\ental; and they all may actually be dons 
by anyone — neophite, master craftsman, or specialist in some profession — possessing 
the requisite technical skill and the means to execute them. They are all technical lii form. 

Technical work may be done by rule of thumb or according to systematically-ordered 
rules for doing. A pa r-^.er may create a landscape painting in accordance with tiie rules 
of perspective drawing; a building contractor may erect a house according to the Graphic 
Architecraral Standards; a surgeon may remove a human appendix guided by deGraaf s 
anatomical models; a despot may govern a people according to Machiavelli's precepts. 
Or they may choose to perform their respective technics by other than prescribed rules. 
In any^event, given the means — tools, materials, and guides to action (be they systematic- 
ally ordered or randomly selected) — their role as technicians in their respective realms 
of work is to do or to produce things. Hence, in the hierarchy of the three basic forms 
of work, technic is the mostbasic, and is implicit in both technological a:«d scientific work. 

SCIENTIFIC WORK 

The aim of scientific work is to understand the nature of things, to come to know with 
the highest possible degree of certainty their natural order and their underlying causes. 
That being the case, man qua scientist desires positive knowledge, knowledge that within 
the bounds of human powers n\eets the criteria of truth, proof, and certainty. By means 
of rigorous methods peculiar to scientific work, man gria scientist employs his natural 
tools— the senses, natural talents, powers of reason — along with his" artificial (man-made) 
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tools — logic, mathematics, precise physical instruments— systematically investigate 
and study the phenomena ofnature (both human and non-human) with the intent of discover- 
ing new knowledge or to confirm or disconfirm prior discoveries. The ultimate end of 
scientific work is positive knowledge; truths in the form of theories and laws, verified in 
proof through rigorous replication, shared through publication, classified and added to 
the joint stock of theoretical knowledge. The knowledge thus obtained leads to further 
scientific inquiry, and provides the groundwork for technological work. 

TECHNOLOGICAL WORK 

Generally speaking, the aim of technology as a form of human work is to systematize 
a given technic — any technic. The principle applies to every realm of human work — 
artistic, economic, political, religious; agricultural, domestic, medical, military, indus- 
trial; educational, literary, mathematical, rhetorical. All of their respective technics 
can in principle be reduced to a system. One who functions in the capacity of a tech- 
nologist selects whatever theoretical knowledge he deems essential to a given technical 
problem and transforms that knowledge into a system of guiding principles and expedient 
rules for doing or producing something. In that capacity, he must have a thorough under- 
standing of the technics he aims to systematize, and must likewise be fully cognizant of 
the theoretical knowledge related thereto if the guides he prescribes are to prove effec- 
tive in bringing about desired technical ends. 

The foregoing brief consideration of technology as a form of human work should 
suffice to bring the conceptual model to its final stage of development. At this stage the 
scheme for ordering the aims, means, and ends of scientific, technological, and technical 
work can be used to illustrate synoptically some of their principal distint^uishing charac- 
teristics. (See Table 2) 



FORMS OF 
WORK 


AIMS 


MEANS 


ENDS 


Scientiric 
work 


To know 
that . , . 


Methods, tools 
and skills 
characteristic 
of discovery 


Guided b/ rules 
of systematic 
inquiry 


Hypotheses, 
theories 
and laws 


Technolog- 
ical work 


To know 
how , . . 


Methods, tools 
and skills 
characteristic 
of invention 


Guided by theo- 
retic knowledge 
and by effectual 
practice 


Systems of 
precepts and 
rules 


Technical 
work 


To do or 
produce 


Methods, tools 
and ^ills 
characteristic 
of production 


Guided by sys- 
tems of prescribed 
rules, or by rule 
of thumb 


Things done 
or produced 



Table 2. SchemaJic lllusfrafion of fhe Principal Characlsrisfic: of ScienHfic, 
Technological, and Technicol Work. 



The conceptual model as illustrated is of course vastly oversimplified. But then, the 
illustration is intended merely as a device to bring some of the aforetreated concepts 
into perspective, and more importantly, to show at a glance the interrelationship and 
interdependence of scientific, technjiv-^gical, and technical means and ends.. 

To conclude then, technology may be defined briefly as a form of human work con- 
cerned with selecting and systemizing knowledge for some ulterior use. So defined, tech- 
nology embraces the original ancient meaning of the word (viz., systematic treatment of 
technics) as well as its modem acceptations in carefu? usage. Thus it sar'sfies the cri- 
terion of appropriateness as judged by its history, and at the same time does not glaringly 
violate received usage. By locating technology in the framework of human activity and 
defining it as a form of work, we have attempted only to sharpen the meaning of an im- 
portant concept — to make explicit what in careful usage has heretofore been implied by 
both ancient and modem writers. 

Mr. Sfanlay F. Ka;przyk is an assocfafe professor on the Faculty of Applied Science and T'jchnology at 
the Sfate University of New York, College at Buffalo. 
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Impiicafi-ions of Technology for Industrial Aits 

Lee H. Smalley 



If we accept the definition of technology as Mr, Kasprzyk has just explained, there 
would seem to be many implications for teachers and students in industrial arts. Some 
of the examples will be related to the other two themes of the meeting, the environment 
and urban education, but it should be obvious that the implications are broader than those 
two, and you may provide your own examples that may more adequately fit your own in- 
terests and limitations. 

There is one principle that 1 want lo reaffirm: Basically, industrial arts has to re- 
main a laboratory hands-on activity type of program . If we look at the rest of the school 
curriculum and the way young people learri, it becomes obvious that this principle would 
be discarded at our peril. The great challenge for teachers is to translate concepts and 
information that they have learned intellectually and verbally into an activity type of cur- 
riculum. This is especially true of some of the newer technological concepts. For those 
teacher educators who are teaching concepts of technology, this also offers a challenge 
if they ask themselves, "Do 1 want these teachers to teach students in the junior and 
senior high school the same way I have taught them?" If not, then what are they doing 
to teach them a different way? 

Technology has implications for industrial arts in all of the areas that affect deci- 
sions in teaching; aims and objectives, selection of content, organization of Instruction, 
methods of instruction, instructional materials, physical facilities, materials, etc. What 
this involves is a re-orientation from selecting content from the mechanical trades, as 
we have been doing since the 1880*s, to preparing people to live and function in a Twen- 
tieth Century, highly industrialized democracy. It mig-ithelp if we approached this prob- 
lem with the same rules that would apply if you were to start to eat an elephant. (1) You 
have to start biting somewhere; (2) it probably doesn't make much difference where you 
i)ite; and "(3) after you have eaten a lot, most of the elephant will still remain. The differ- 
ence is immense; tlie task is enormous; but, the stakes are high. So, let's make a run 
for it, and see if we can bite off a little bit of the problem. 

PROVIDE FOR PRACTICING A METHOD OF THINKING 

Need to think technologically 

Just as there is a scientific way of thinking, so there is a technological way of think- 
ing to know how to do something efficiently. Utilizing rules derived from scientific prin- 
ciples implies that some science is either taught or utilized. Devising pollution control 
or measurement devices would utilize principles of science. This would seem to be an 
especially appropriate activity in the urban environment. 

Confrontation with concrete problenns 

There is no use arguing with a joint that doesn't fit or a machined piece that is under- 
sized. There is an advantage in being presented problems that won't be talked away or 
just won't fade away. They are there, and remain, until you solve them. The playground 
remains full of glass until it is picked up, and rats remain as long as there is garbage 
to eat. Getting from "what is" to "what should be" involves technology. 

The innovative and perceptive teacher is one who will take some realistic, concrete, 
immediate problem. By applying a technological fix, the problem may be solved or at 
least adjusted to tolerable limits. Utilization of waste material in a shop environment 
could be such a challenge* 

Use of nnechanlcal technology.as exannples 

Not everyone can think or operate most effectively in the theoretical or verbal area. 
Industrial arts provides a valuable service to students who need actual, visual examples 
upon which to focus. Reclaiming aluminum cans provides an example of a method of 
thinking that can piove valuable. Plans can be carried out, models made, and some proof 
or evidence gatl;£red to. indicate whether the original idea was valid or not. 
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PROVIDE FOR A DIRECT LINK WITH VALUES 



Contemporary technology assessment 

In an assessment of a technology, value decisions must be made in making trade-offs. 
Will an airr )rt do more damage to the environment than it will do good for the airline 
passengers'^ How valuable is noise abatement, clean air, available public transportation? 
Drafting classes may provide a good educational setting where these questions could be 
asked and decisions made, not just on the basis of information that is available, but upon 
certain values that the designer/draftsman holds to be important. Any invention, refine- 
ment, or product design problem should provide this direct link to values. 



Vehicle for future forecasting \ 

Many of the scenarios being written toward the future focus upon the implications of 
the mechanical and physical changes. New modes of transportation and communication 
can focus on a future orientation better than a moral or ethical change. Students can 
design environments in which they would like to live, work, and play. They can also sug- 
gest activities and decisions that will have to be accomplished in order for these proph- 
esies to be realized. 

Need for value decision 

The point needs to be made each day that things just don't happen— people make them 
happen, and part of this happening is because people valued it to be so. There is a way to 
get action, if it is valued, but the commitment has to be there. Can our streets be safe? 
They can if we value it enough, and part of the answers will usually be technological. Do 
we value cheaper products, and if so, what are we willing to pay for tliem? Everything 
has its price. There is no such thing as a free^iunchl Can students design products and 
environments that reflect a value decision? Obviously, they had better. 

PROVIDE A PERSPECTIVE 

Historical United States 

Things have not always been what they are now. In order to get a better idea of where 
we are now, students need to know where we have been. Some actual hands-on activities 
can be developed so that the evolution of tools and machines can bring about a historical 
perspective. The older one-lung engines could provide an example of workmanship, 
accuracy, weight-efficiency ratio, safety, simplicity, etc., to compare with more modem 
motors and engines. It is not a matter of one being "good*' and the other being "bad," 
but to show that we have not always oeen where we presently are. 

With other parts of the world 

As we become more dependent with other countries in the world, it becomes increas- 
ingly important that Americans understand how our society compares with other countries. 
By studying the mechanicaltechnology of other countries, and attempting to duplicate some 
of their present techniques, this may be achieved. Hong Kong has produced many com- 
mercial products from used tin cans. How do they do this? What are the implications of 
a labor-intensive product as opposed to a machine- intensive proress or produce? 

Of themselves 

By working with technological problems and technological solutions, students should 
get a better idea of their interests and aptitudes for working to know (science), to know 
how (technology), or to do (technic). This should not be just left to chance, but should be 
a conscious and visible objectj.ve, taught for, and evaluated. This is not only a judgment 
by the instructor, but an analysis by the student himself; 

Things is a'changingl Each teacher should i;o through the following sequence at least 
every other year. 

U List the changes that have occurred in the last ten years in our society. 
, 2. List the additions we have made to the formal school system in the past ten years. 
3. List the things we have stopped doing in education the last ten years. 
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4. What are the correlations between the changes in our society and the changes in 
education? 

Because things technologically have chr/ ged in the last ten years, then It becomes 
necessary, if we are to relate to technology, for industrial arts to change. This should 
not be a controversial thesis. How are we to change? Hey, I'm willing to talk about that 
one! ' ' 

A poem titled, "Postgraduate", by Stanley Kiesel ends with this admonition; 

Teachers of tomorrow. 

You far-reaching, super-ex::ellent 

Short order cooks for the common denominator. 

Lift up the world's dress and look! 

Dr. Lee H, Smalley is a professor of Industrial Teacher Education Department at University of Wisconsin- 
Stout, Menomonie, Wisconsin, 54751. 



The Learner and Personal Autonomy 

John P. Schenck 

This session focuses on such an imniense topic that for a while it was difficult to 
identify a single agendum for your consideration. The dilemma was resolved quite fay 
accident when 1 happened across a statement attributed to Aldous L. Huxley to the effect 
that the survival of democracy depends on the ability of great numbers of people to choose 
rationally from among alternatives based on adequate information. 

This thought led finally to what seems to me to be the most ubiquitous and emotion- 
laden issue in education in general and industrial arts in particular; namely, student needs. 
1 refer naturally not to physical needs, but to what may be called personal autonomy needs. 
Now, some of you are tiiinking, "Well, 1 paid my money and I took my chance." Others 
are being less charitable. But 1 submit to you that in a free society the capacity to resist 
manipulation cannot be left to chance. The learner must be prepared deliberately and 
conscientiously to be a free agent. 1 am aware that there are those in our society who 
consider personal autonomy to be tantamount to permissiveness at best and license at 
worse. Butafreesociety has the ability to absorb a variety of world views and is probably 
the better for them. 

Submitting to manipulation is not limited to naive learners. The siren call of organ- 
ization, "Get on the team," also is difficult to resist for the learned. 

Consider, if you will, an occasion at the national level when bright and perceptive 
men failed to exercise personal autonomy and succumbed to the manipulation of misplaced 
loyalty. 1 refer to the decision to invade the Bay of Pigs. The invasion was doomed vrom 
the beginning, and the individual minds who concurred in the decision considered the pos- 
sibility of failure. Why thenwas thereno substantial dissent? A Yale psychologist, Irving 
L. Janis, examined the phenomenon and concluded that concurrence-seeking and "we" 
feelings of solidarity were running high. To these pressures to conformity, he applied 
U:e nominal label "groupthink." According to Janis, groupthink has several d:»nensions: 
(1) a collective effort to rationalize a decision; (2) an illusion of invulnerability; (3) an 
unquestioned belief in the group's inherent morality; (4) a stereotyped view of the opposi- 
tion as warranting no real attempts at negotiation-, and (5) the protection of self-appointed 
mindguards. The mindguard is especially important to the suppression of critical think- 
ing and speaking, because he must protect leaders from thoughts that might undermine 
their confidence in the viability of the policy that they are about to institute. 

"So," you say, "big deal. How many Bay of Pigs decisions will my learners be in- 
volved in?" Probably none. But 1 suggest that there are now pressures on learners to 
conform to world views and interpretations of raality that demand critical analysis. All 
of us are awareof one special interest group or another that is trying to persuade learners 
that its particular brand of the proper ends and means of education, religion, economics, 
industry, society, law, politics, etc., ad infinitum, ad nauseam, is the true one. And in 
all honesty, 1 admit that at this moment 1 am pedaling a particular Interpretation of reality. 
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If the preceding briefly rehearsed points are valid, then it follows that my original 
contention, that learners must be prepared deliberately and conscientiously to resist 
manipulation, must be a concern of all educators in a free society. To that end, I shall 
address my closing remarks to communications that are intended to manipulate; i.e., to 
convince one to select a specific course of action; to react rather than respond. 

In order to resist a communication that is meant to manipulate, the learner must 
first recognize it as such. The clue, of course, is that the communication will deal favor- 
ably vith only one alternative among many. Television commercials are probably the, 
most notorious and abusive examples, Sojt;'=? commercials do admit tiie existence of com- 
petitors, but, like the ba ' guys in grade B wesierns, they always lose. 

. Such communications need not be blatant in their appeal. Some are cloaked in dignity 
and sincerity, and by their apparent straightforwardness hope to win learners' allegiance. 
Some come disguised as self-evident truttis. But however garbed, these communications 
arrange themselves so'^-that to select a competing alternative comes off no better than 
taking leav? of one's senses. 

Once our hypothetical learners have identified a communication as intended to manip- 
ulate, they must separate its illogic from its assumptions from its facts. Illogic is state- 
ments that hope to elicit a conclusion by violating some law of thought. Classic examples 
are appeals to emotion, tradition, and authority; the craftsman's bias; and of course, 
statistics of vague origin. Now, it is probably true that our learners will need consider- 
able instruction in logic to avoid the pitfalls of illogic, but there is a suitable interim 
measure availabJe, Rudolf Flesch, that prolific writer on the art of clear thinking, sug- 
gests that learners ought to keep asking two questions of any communication; "Why?" 
and "So what?". If the answers are not satisfactory, the communication should be held 
suspect. The reference to Flesch, by the way, was an appeal to authority. 

Assumptions are the taking for granted of what is , what will be , and/or what ought 
to be. What is is easily enough tested, but often is not if a communication originates 
from a knowledgeable source, which learners usually consider authority to be. What will 
be most often involves a series of "if . . . then . . ." propositions or forcing causal re- 
lationships. Assumptions of what ought to be stem from motives, the unconscious, and a 
host of other factors that do not lend themselves to objectivity. Impugning another's be- 
liefs is a sure way to generate opposition and raise defense mechanisms. Sometimes a 
revievrt of evidence helps, sometimes it does not — depending, probably, on the intellectual 
honesty of the parties involved. 

Facts are easily enough checked, and schools can be a primary source of facts to 
our learners. Sadly, though, schools are too often involved in originating communications 
intended to manipulate to want to supply facts that requirf=^ explanations. But facts must 
be given top priority in evaluating communications. Particular danger inheres in in- 
stances when those who hope to manipulate also control access to facts. In which case, 
our learners will have to mak'e do with what they have unless they are quite willing to 
jeopardize their position or standing. 

Now that our learners have reached a point at which they can choose or reject a spe- 
cify alternative on a reasonably educated basis, should they press the "go" or "no-go" 
button? I think not. Even the analysis thus far may not account for an adequate number 
of variables and constants, and failure to include them in a decision-making equation 
inevitably leads to an acute attack ot myopia. Whether pragmatism in politics, discipline 
in education, or profit in industry, failure to consider but one or two factors contributes 
to simplistic solutions to complex problems. 

With the tools to evaluate communications that are intended to manipulate come at 
least two responsibilities. First, the learner munt challenge the originator of the com- 
munication if its facts are distorted, it contains illogic, and/or its assumptions do not 
square with those of the learner. He or she must eschew the security of silence and speak 
out. Which means that all of us, whether playing the role of teacher, parent, or public 
official, should expect to be taken to task frequently. 

Second, the learner has the responsibility to tolerate the diversity of alternatives 
chosen 1 y others after they analyze a communication. I certainly hope that we do not 
leave our learners with the impression that each of them has chosen the only correct 
alternative and that they must set about to originate communications inteuded to manipulate 
others to their point of view. Our society already has more than 'ts share of people who 
believe that they have chosen the one and future alternative. 

Dr. John P. Schenck is a member of the faculty of Indiana State University, Terre Haute, Indiana. 
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The Industrial Arts Program for the 
Early Adolescent 

Alan R. Suess 

The twenty-first yearbook of the American Council on Industrial Arts Teacher Educa- 
tion dealt with Industrial Arts for the Early Adolescent. ^ Specific chapters considered 
the physiological and personality factors of early adolescents, educational purposes, ad- 
ministrative pattern, curriculum considerations, programs, and finally case studies of 
outstanding programs throughout the United States and Canada. This presentation will 
center on the industrial ans program as it is currently being offered in the schools of 
the nation. 

To facilitate discussion, industrial arts programs in contemporary schools for the 
e^^.rly adolescent were divided into two categories. The programs were classified as 
either traditional or developmental. Traditional programs were further divided into skills 
emphasis, pre- vocational emphasis, and leisure-time «-mphasis categories. Developmental 
programs were categorized as either evolutionary or revolutionary. 

Definitive descriptions of a wide majori*;y of the programs included in the traditional 
category were very difficult to obtain because of the lack of publications describing the, 
offerings. As a result, some of the discussion is based on indirect measures of the pro- 
grams. For example, a review of widely distributed catalogs of industrial arts supplies 
and the advertisements in the national magazines for industrial arts and vocational educa- 
tion teachers provided a good deal of information that described the nature of the equip- 
ment and supplies desired by practitioners in the secondary school classroom. 

The skills emphasis of a great many traditional programs of industrial arts for the 
early adolescent has strong historical precedence. The early leaders of manual training 
were concerned with building skill in the use of tools and machines for the processing of 
materials. Current offerings are far more general than the offerings of our forefathers. 
However, the emphasis upon developing skills is just as great in a current course titled 
**Wood Technology'* as there had been in the "Cabinetmaking" course that grandfather 
took as an adolescent. 

One of the most discernible trends in the skills emphasis program has been the 
abandonment of the general shop organization. Laboratories devoted to the processing of ^ 
a single material have been built to replace the older multiple-activities facilities. While* 
the trend has been away from the specific course titles to more general offerings, the 
current program is most frequently taught* in a facility equipped for only one technical 
area. Thus, while a modem graphic arts progran^i is immeasurably more comprehensive 
than a manual training course in typesetting, graphic arts courses are typically the only 
ones offered within the laboratory facility. If a course in metalworking is offered, it will 
likely be housed in facilities specifically devoted to metalworking. This development has 
made possible more in-depth offerings within the many areas of industrial arts. 

Another important type of industrial arts offeringfor the early adolescent is the pro- 
gram with a pre-vocational emphasis. Activities, facilities, text materials, and equip- 
ment used in pre-vocational industrial arts programs are often identical with those used 
in a skills -emphasis program. The major difference is the deliberate attempt to articu- 
late the program for the early adolescent with the programs of vocational education avail- 
able for the late adolescent and young adult. Recent changes in several state plans for 
vocational education have fostered thegrowthoftlieseprogiams because of the availability 
of federal funds. 

Exact patterns of pre-vocational program organization and content coverage are as 
diverse as are the programs in the skills -emphasis category. The pre-vocational pro- 
gram may be a thinly disguised first-year vocational program, with little attempt at 
presenting an overview of the many aspects of the total field of study. On tlie opposite end 
of the continuum are programs that offer skillfully blended introductory experiencec de- 
signed to give early adolescents an idea of the types of activities that will be part of 
selected occupations. 

Programs stressing leisure-time activities comprised the third niajor type of tradi- 
tional industrial arts program. Program justifications most frequently revolve around 
either the worthy use of leisure-time or the natural motivation attendant with utilization 
of activities that are pursued for their intrinsic benefits. Programs include the range of 
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acridities identifie<? as leisure -time pursuits; Frequently there aire vegionai similarities 
in offerings. For example, lea there rafts are widely taught in the southwest. Other pro- 
grams are buil: around the leisure-time interests or skills of the indiv/idual instructor. 
The differences are greater than the similarities in th . programs, but all are based on 
someone's conception of viable leisure- time activities. ^ 

Activities that are part of all three traditional program organizational pattems deal 
with some aspects of life an:l work in a modern society, l lowcver, a substantial number 
of industrial arts specialists iiave challenged the ability of traditionnl organizational pat- 
tems to leach about the world today. The result has been that a great deal of develop- 
mental effort has gone into building programs that stress current conditions in society 
in general, and industry in particular. 

Many individuals in this audience have such good nr.cmories that they can still remem- 
ber v/lien substantial funds were available to underwrite program development. These 
funds made it possible to devote varying amounts of time and resources to tlie develop- 
ment of curriculum materials. These developmental efforts were in many ways similar, 
but in other ways very different u^m each other. Mscemible differences were apparent 
when the extent of funding was (evaluated. For this reason, the programs were evaluated 
■*ccurding to the available funding. 

Programs with substantial funding were, in general, very innovative. The materials 
developed reflected the time, resources, and editing that are possible when sufficient fund- 
ing is available to allow careful conception and evaluation. Since most of tlie innovators 
who were working on projects that were well financed were able to devote all of their 
energies to the development of new materials, there was a discernible independence from 
earlier offerings. In short, the programs were revolutionary attempts to alter the indus- 
trial arts program for the early adolescent. 

Several individuals who were interested in innovation and change were not able to 
secure funding at the level of the major projects. Nevertlieless, the diversity of funding 
resources made it possible for several groups of innovators to secure monies to under- 
write less comprehensive curriculum revision efforts. A number of these innovators were 
as talented at stretching their financial resources as they were in creating new instruc- 
tional materials. The less -well-funded programs reflected the restraints of trying to 
serve several masters. Despite their high over-all quality, tliese materials tended to 
be evolutionary in nature. That is, they built on established practice rather than work- 
ing from markedly ne^?/ positions. 

Diversity of program, philosophy, and resources all lead to problems of articulation. 
Articulation between teacher educators and secondary practitioners, between high school 
and junior high/middle school teachers, and ultimately between all members of our pro- 
fession, other educators, and the general public is imperative. Nowhere a/c the problems 
of articulation more apparent than in tlie emerging middle schools of the nation. As 
Householder so succinctly stated: "To be fully effective, the unified arts program needs 
to have a degree of melding which is perhaps difficult if not impossible of attainment, "2 

Articulation between school subjects is important for all. If there had been effective 
articulation in the past, it would not have been necessary to propose a career education 
program. Industrial arts can help teach mathematics, science, English, and social studies. 
Conversely, the content of mathematics, science, English, and social studies can enrich 
industrial arts. Unfortunately, selfish gains frequently motivate teachers. The science 
teacher who demeans the "shop" class and teacher is all too eager to have his Science 
Fair participants construct the necessary apparatus and display materials in the industrial 
arts facility. "Lif dat flat, tote dem chairs, print dos programs" is a song frequently 
sung by the dramatics coach in the presence of the industrial arts teacher. The goal is 
not articulation of programs, but rather of finding a low-cost way to produce the school 
play. 

Frequent problems of articulation between levels are also a deterrent to effective 
programs. Lack of cooperation and understanding often flaw effectiveness between the 
middle school/junior high school and the high school program. Since the audience con- 
tains mostly industrial arts teacher educators, no mention will be made of the dilution 
of effectiveness created by the inability of teacher educators and classroom teachers to 
woiic effectively toward common goals. 

r In conclusion, Karnes^ plea to improve or perish was originally made in 1959. If the 
materials presented here today and at other activities of this convehtion do not convince 
those of you in the audience that there is still a long way to go to improve our offerings, 
then perhaps the more dire of the two alternatives presented 14 years ago will come true. 
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The Department of Industrial Technology at the University of North Dakota has 
endeavored to broaden the pre-service experiences of its prospective graduates through 
an experimental student teaching program. This experiment was stimulated by the concept 
of career education, which has been the topic of untold hours of pedagogical discussion 
for the past few years. This week has certainly not been an exception, as caree" educa- 
tion remains paramount in the minds of all of us. At our institution, career educaiiion has 
become a focal point in the preparation of industrial arts teachers. We have evaluated 
our curriculum and have repeatedly asked ourselves the question, "Will our prospective 
teachers teach in terms of career education?" 

Answers to our own question*? did not necessarily satisfy us. We then looked at the 
alternatives. Some of the alternatives would have required the total revision of our cur- 
riculum. This was not undertaken because of the magnitude of the task and uncertainties 
which could result, since it would definitely be experimental. A total curriculum revision 
requires a number of years before the results can be evaluated, and we thought time was 
of essence in this case. It definitely appeared that we wanted the maximum return with 
a minimum of risk to our program and also through a minimum of permanent restruc- 
turing. 

Our attention was then focused on the student teaching aspect of teacher preparation. 
The attempt at this point was to establish an experimental model as a solution to the 
problem by involving only the student teaching aspect of our program. 

The model evolved into what we term, "differentiated student teaching." For the 
purpose of explanation, we would like to identify the term, "differentiated student teach- 
ing," as being related to the total spectrum of student teaching in industrial arts at all 
levels of aiucation, K through 12. Under the system of differentiated student teaching, 
the student teachers involved spend part of their assigned student teaching experience in 
an elementary school, junior high school, and seniof'high school. 

One definite outcome is that the students can obtain employment at the level at which 
they function most effectively. It provides information and experience on whicL teachers 
can base their decision as to the grade level they will teach. In essence, it becomes a 
form of career education in the teacher preparation process, as well as being concerned 
about the ways our own people will in turn be teaching career education at the Junior and 
senior high level as well as the elementary school level. More importantly, our student 
teachers will have an opportunity to refamiliarize themselves M^th the elementary school 
program. For the beginning educators, their last exposure to the elementary school was 
their owp education on this level, 10 to 15 years earlier. There have been many changes, 
of which the indn -'trial education teacher should become aware. In the elementary school, 
the concept of the free school prevails in some areas; in other- ca8es,-iLis an opportunity 
for students to experience both conventional scheduling and modular scheduling. Unfor- 
tunately, for most in-service industrial education teachers, this exposure to Jjie other 
grade levels of the school may even be more removed. Exploration of the total educational 
system by industrial education teachers results in the exposure of the teacher to educa- 
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tional methodology and instructional materials which may have direct application to their 
own subject matter. 

With this assumption in mind, we attempted to pursue a different approach lo student 
teaching. We will assume that education is a process of preparing youth to accept a pro- 
ductive role in society, and that all educators must le working together for the same 
end. We feel that the segmentation of education Into closed classrooms can nearly be 
compared to the concept of faculty psychology. It therefore seems not only conceivable 
but practical to expand the prospective teacher's concept of education by student teaching 
at many different educational levels, providing them with the cognitive, affective, and 
educational skills which may later affect their professional choice in regard to a teaching 
position. The rationale which supports this idea seems sound, in that it is an effort to 
alleviate the relative narrowness which occurs in the process of preparing educators or 
educational specialists in the various disciplines. Even industrial arts teachers will 
identify themselves as electronics or metals teachers, for example, rather than industrial 
arts teachers. Even fewer identify themselves as teachers of kids. 

Ttie consequence is that most educators find their niche in the educational scheme 
and remain unaware of the total educational progress. All too many educators are un- 
aware of what is being taught by other teachers or the learning capabilities of students in 
the various grades from K through 12. 

Most industrial educators, due to some preconceived notion, dr^clare themselves to 
be either Junior or senior high school teachers. Their first teaching position is often at 
one level or another, and they spend their entire career in virtually the same status, the 
reason probably being that they are comfortable working at this particular level and they 
are uncertain of their own ability to function at other levels. This is unfortunate, as many 
would undoubtedly function even more effectively at other levels. 

The choice future education graduates, and industrial education graduates in particu- 
lar, will make as to becoming a junior or senior high school educator is often correlated 
to their own student teaching experience. If they are successful at one level, they will 
most likely seek employment at that level. They tend to stereotype themselves as a janior 
or senior high school teacher, based upon this one experience. This is not objectionable 
if the students h^s been exposed to several alternatives, but when it is only one it may be 
unfortunate. With rather limited data on our own program, it appears that we could gen- 
eralize that some young people with higii potential will remain in teaching due to the ex- 
posure which they have had to different age groups while student teaching, whereas one 
unfortunate experience for an entire se/nester without some good experiences may be 
enough to curtail some prospective teachers* interest in further pursuing education. 

There have been some cases where th? first student teaching cycle on a particular 
level may have been very distasteful. During; the second and third cycle, the experience 
may have been much better, because the prospective teacher found the level and type of 
program for which he was best fitted. Often student teaching has in the past been a make- 
or-break situation. With the differentiated program, hehas three chances and can benefit 
from his previous experience and maybe even mistakes. 

If career education is actually an on-going process, teachers must be made cognizant 
of the learning capabilities of students of all ages and be aware of their previous educa- 
tional experiences. 

To overcome this rather voluntary self-stereotyping which tends to occur rmong 
industrial education teachers, the Department of Industrial Technology at the University 
■ of North Dakota has endeavored to broaden the pre-service experiences of its prospective 
graduates through differentiated student teaching. 

Differentiated experiences occur through time-staggered exposure to students of 
various grade levels in the various areas of industrial arts. This experiment has been 
in progress for the past tlaree semesters; however, to date it Is only one of several options 
available to our industrial technology majors. 

The options which the students may elect would be to student teach at one level for 
the full duration of time or to student teach at two or more levels of education. The ulti- 
mate choice as to which program the student will select is left to the student after being 
advised of the advantages and disadvantages of each alternative. 

It is important at this point in time to mention that the idea of student teaching two 
or more levels is by no means new. It is likely that many of you had a similar experience 
in your own preparation, but maybe the intent was different. 

Our concern here is to bring about an awareness on the part of the prospective teacher 
as to the level of education for which he might best be prepared to function, based on his 
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own expectations of students as a teacher. 

It is important for a high school teacher to be aware of what is being raught in the 
junior high and elementary school, and vice versa. A knowledge of what die students have 
been exposed to in dieir previous education can alleviate the costly duplication of instruc- 
tion which often occurs in our educational program. This duplication occurs because we 
are not aware of what a student has been exposed to previously. 

This program is two-fold in nature, since it provides the teacher with a better under- 
standing of his own capabilities and interests from tlie standpoint of the total educational 
spectrum and also provides him with the background essential for pix)viding career educa- 
tion for the students at the level which he selects to teacli in the future. 

Prior to the development of this model, a review of student teaching practices from 
the standpoint of administrative procedures was undertaken. The results show that some 
institutions have very highly structural programs and others .ire rather lax. The varia- 
tion is most evident in regard to the assignment of the prospective student teacher to a 
station and die degree of college supervision after the students are assigned to the 
station. 

The method of assignmentmayvaryfroma random assignment to a very sophisticated 
method of matching the prospective student teacher's competencies and interests to a 
specific station. 

In other cases, the assignment is made by an office of clinical experience serving 
an entire college, often with no consideration given to students' interests or competencies 
because of the scope of the task of identifying these factors. Needless to say, the value 
of the student teaching experience is highly correlated to the appropriations of the assign- 
ment. 

The other factor of administration and responsibility involved with student teaching 
is that of supervision. This method also varies greatly from one institution to another. 
In some institutions, the responsibility for supervision is left to the department. In other 
cases, the responsibility for supervision is left to the office of clinical experiences and 
the station is supervised by persons not always cognizant of the various disciplines in- 
voJved. This mediod of supervision is diought to be less than desirable by most depart- 
ments. 

The degree of supervision then varies from none to, in some cases, weekly super- 
vision. The supervision is important and no doubt should be given as high a priority as 
other teacher preparation functions. 

The University of North Dakota fluctuated uS to its supervision and assignment of 
student teachers in regard to the number qf visitations by a supervisor and the sophisti- 
cation of the assignment. 

f-Iowever, with an acute shortage of staff and enrollment Increases, the problem was 
often overlooked, and the department's commitment to student teaching was often given 
a second-rate priority. 

About three semesters ago, we decided that this was all too important an aspec of 
the teacher preparation to leave to chance. At this stage, we were concerned with the 
continuity from one semester to the next, which also influenced our decision to reorient 
our student teaching program. 

One means of achieving this was to make student teaching a major assignment for 
one staff member. Prior to this time, the supervision responsibilities had been divic'id 
among the entire staff, and they were expected to schedule visitations aroun^^ their exist- 
ing campus responsibilities. 

The next phase of reorientation was to establish concrete goals to be achieved in 
regard to our students' student teaching experiences. This immediately brought to mind 
the question which has often surfaced in fhe profession as to what is the difference in the 
program for the preparation of teachers for the various? levels from K through 12. A re- 
view of various college catalogs showed that very fe^w program variations exist in most 
schools to compensate for any necessary difference in preparation. 

Both, questions were given verynsbulous answers, and the commitment or the program 
alteration at our institution was not carried any furiiier. This has been the czz^ m most 
institutions. The discussion then centered on "What is the major trend m education?" 
The answer was obviously career education. 

Thus, career education again became the focal pc:at for our consideration of our 
student teaching program. It was felt that this may be the simplest means of at least 
making an effort to prepare teachers tor various grade levels witi.-/ut major alterations 
of our existing curriculum. 
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We recognized the apparent need for our graduates to have experiences with students 
in grade levels from K through 12. This resulted in the structuring of revolving time 
cycles involving the cooperating station yn the public school and the student teacher 
assigned to the station. 

Since the semester is generally l8 weeks long, the decision was to assign a student 
teacher to each of three stations. The student teaching time was divided equally, meaning 
that a student woujd remain in each station for about five to six weeks. 

The establishment of the appropriate relation with the supervising schools and build- 
ing the schedule was tlie difficult aspect of the project. 

EXPER lENCE CYCLE #1 

Ben Franklin 
C . Z i ck 
L.R, Eickhoff 

Mark Bohn 
Doug I as Ho I m 
David Car I 



T i me Cycle 
T i me Cycle 
Time Cycle 



STATION : 
COOP . SUP . : 
UNIV. SUP . : 
STUDENTS : 

1 

2 
3 



T i me 
T i me 
T I me 



Cyc I e 1 
Cyc I ef 2 
Cyc l e' -3 



STATION: 
COOP. SUP 
UNIV. SUP 
STUDENTS : 



Schr oeder Jr . H 
Wm. Youngquist 
L.R, Eickhoff 



Doug I as Ho 
David Car I 
Mark Bohn 



m 



T i me Cycle 1 
T i me Cyc I 2 
T i me Cycle 3 



STATION: 
COOP . SUP , : 
UNIV. SUP . : 
STUDENTS : 



Central H.S. 
Verl Clark 
L.R, Eickhoff 

David Car I 
Mark Bohn 
Doug I as Ho I m 



ERIC 
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EXPERIENCE CYCLE #2 



T ime 
T ime 
T ime 



Cycl 
Cyc I 
Cyc I 



1 

2 
3 



STATION: 
COOP. SUP 
UNIV. SUP 
STUDENTS: 



West Elem. 
Jerry Abbot 
Dr. Wayne Zook 

Richard Anderson 
Lowe I I Fruhw i r th 
Steven Satermo 



STATION; Val ley Jr. H.S. 

COOP. SUP.: Bertrand Egstad; 

UNIV. SUP. : Dr. Wayne Zook 
STUDENTS: 

Time Cycle 1 Lowell Fruhwirth 

Time Cycle 2 Steven Satermo 

Time Cycle 3 Richard Anderson 



T ime 
T i me 
T i me 



Cyc I e 
Cyc I e 
Cyc I e 



STATION: 
COOP. SUP, 
UNIV. SUP, 
STUDENTS: 



Red R i ver H.S. 

Vern Mason 

Dr . Wayne Zook 

Steven Satermo 
Richard Anderson 
Lowe I I Fruhw i rth 



Time 
Time 
Time 



EXPERIENCE CYCLE #3 



Cyc I e 
Cyc I e 
Cyc I e 



1 

2 
3 



STATION: 
COOP. SUP, 
UNIV. SUP 
STUDENTS: 



Kelly E I em . 
Larry Ho i berg 
L.R. Eickhoff 

Kenneth Head 
Dona I d Kar tes 
Rodney Scherbensk i 



T ime 
Time 
T i me 



Cycl 
Cycl 
Cycl 



STATION: 
COOP. SUP, 
UNIV. SUP, 
STUDENTS: 



South Jr. H.S. 
Arthur Hill man 
L.R. Eickhoff 

Dona I d Kar tes 
Rodney Scherbensk 1 
Kenneth Head 



STAT'ON: 
COOP. SUP. 
UNIV. SUP. 
STUDENTS! 



T i me 
T i me 
T ime 



Cycl 
Cycl 
Cycl 



1 
2 
3 



E.G\F. Central 
Roger Pask van 
L.R. Eickhoff 

Rodney Scher b jnsk i 
Kenneth Head 
Dona I d Kartes 



EXPERIENCE CYCLE INTERVALS 

Time Cycle I: Sept. 11 - Oct. 13 

Time Cycle 2: Oct. 16 - Nov. 10 

Time Cycle 3: Nov., 13 - Dec. 15 

INDUSTRIAL ARTS: Grades 4, 5, & 6 



TIME 
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between 5 and 10 students per time period 

Dr. Wayne H. 2ook is Chairman of the Department of Industrial Technology, University of North Dakota, 
Grand Forks, North Dakota. Luvern R. Eickhoff is Assistant Professor in the Department of Industrial Tech- 
nology, University of North Dakota, Grand Forks, North Dakota. 
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ProfessRonal Sequence for Professional 
Development 

V/. A. Ma/f(eld 

Recently 1 was browsing in oneof thene'A? publications in our field. There were many 
topics related to preparing students to be teachers. 1 came upon one paragraph that dealt 
with professional organizations. I was sninned at the ignorance exhibited by the author 
of that book as he attempted to relate to students the importance of professional associa- 
tions. He spoke of the teacher and the professional associations as if they were two 
separate worlds instead of showing the student that our professional associations are 
headed by those same individuals responsible for teaching. 

I received a letter this semester from a student majoring in industrial arts who had 
been contacted Co organize a college student chapter at his institution. In that letter, this 
young man related a situation that portrays one of today's most tragic shortcomings in 
education. He said, 

Dr. Mayfleld, we have several students interested in organizlnfl a chapter, hut wedon'^ have a 
faculty member wlillng to woH< with us, and to have an organization on our campus we are re- 
quired ^o have a sponsor. They all fold us student clubwork wasn't important enough to justify 
the time, effort, and cost. Yet, these same faculty members tell us that when we get out in the 
teaching field we must be enthusiastic with our students and support our professional organiza- 
tions. One question. Or. Moyfield; why can't we start learning how to be professional while 
we are still learning how to be teachers? Or do you (us^ waka up some morning and find you 
have turned into a professional? 

1 think this young m^n has not just put his finger on a professional shoi rooming; he 
has identified a disease that has almost eaten the heart out of education. That hardware- 
content-oriented individual who has been granted a degree and a teaching certificate, in 
many cases, does not know how to function effectively with students. This same individual 
lives within an atmosphere where students are just, a necessary evil in the classroom. 
Few teachers realize thattheirinstructionalprogram is only as effective as their personal 
commitment and dedication to serving the needs and aspirations of their students. In most 
• A areas of education, we use logical sequences for developing expertise. However, when it 
comes to professionalism, we treat it as something you automatically acquire or, as the 
student indicated, "you wake up some morning and have it." 

Let me assure you this is not the case. Professionalism must be developed over a 
period of years through constant professional effort. As educators, why can't we get 
concerned about the sequence of professional development? Where should the professional 
sequence start? Let me tell you where it should start. It should start back at the second- 
ary level and progress through the colleges and universities. Athletes, singers, actors, 
educators, doctors, artists, and members of any other field you want to name don't wake 
up some morning with the expertise needed to be a professional in their field. They all 
work up, using developmental sequences. If all industrial arts educators, as a team, 
worked together to develop a professional sequence that started with the students at the 
secondary level, progressed to the college students, and worked into teacher organizations 
at the state and national level, we could have 40,000 AIAA members in 10 years instead 
of the 12,000 we now have. 

As educators, our communication has been almost disastrous to a generation calling 
for commitment. 

We need sponsors who are professionally prepared to provide leadership in student 
activities. Most sponsors do not have the expertise to share authority or to lead through 
indirect techniques. This kind of expertise is not provided in the present teacher educa- 
tion programs, but should be. 

Through professional sequences of professional development, we can organize student 
power. Education is involved in a revolution. This conflict exists because that communi- 
cation element between the school and home, '*the student," does not take home an ac- 
countable report ea'^h day. This revolution will not end until educators become more 
people-oriented. When satisfied customers take home a good report, we won't have to 
fight for facilities, equipment, or salaries. Let's join our students and make professional- 
ism a relevant part of the educational process. 
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Political involvement of students has changed their role, both in education and society. 
They now possess a legal process to share in niaking iniportant decisions. Why not pro- 
vide leadership that will help theni develop the expertise needed to use these privileges 
more effectively? Let's provide leadership for professional awareness through a profes- 
sional sequence. Because of our ignorance, lack of concern, or unwillingness to share the 
system with our students, we have forced them into collision with some of our most cher- 
ished principles and traditions. The fact that the institutional leadership has become 
more burdened with managerial and public relations functions should concern the individ- 
ual classroom teacher who should also assume appropriate responsibilities for these 
functions. 

In the past, a youth earned his adulthood by becoming employed, entering the military 
service, or by getting married. Today we have provided another avenue through political 
privileges. Let us add still another avenue by permitting him to share in the system 
through real leadership roles. Let's develop a professional sequence. We have unions 
in education now because we failed to develop effective professionalism. Some seem to 
think the professional associations are for promoting self. This is far from being true. 
It is for improving instruction, and through improving instruction we promote the profes- 
sion — you and 1 — all of us. This is why it is so pathetic; only a few professionals carry 
the load of our entire profession. Why? Because we have not been concerned about teach- 
ing people how to become professional. Again, because we give them a degree and certify 
them to teach, we make the assumption that they wiU be professional. 

Research indicates that individuals who are involved in effective youth development 
are also very effective in professional leadership. We have not determined which of these 
attributes came first, but where yoii have one, you have the other. 1 am not talking about 
the so-called professional who pays his dues and participates in one meeting a year. I 
am talking about the individual who practices professionalism each day. Let's work toward 
preparing all of our students and teachers to become professionals. Let's develop a pro- 
fessional sequence. 

Dr. W, A. Mayfield is an industrial Education Faculty Member at Texas A&M University, College Station, 
Texas 77843. 
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Accountability^ Planning Programming 
Budgeting Systems 

Ivan E. Valentine 

The American school system today appears to be in a period of synthesis and re- 
direction relative to program planning and operation in tertis of accountability. Tradi- 
tional methods of program planning and budgeting focus primarily on resource input. 
PPBS (Planning, Programming, Budgeting Systems) extends this functionone step further' 
in order to measure the effects and results of the process; it focuses concurrently on 
botli input (cost) and output benefits. FPBS is not revolutionary — the implementation of 
its basic concepts are new only in the arrangement and application. Accountability con- 
cepts and methodologies relating to planning, programming and budgeting systems involve 
the following: planning, programming, budgeting, cost benefit analysis, cost utility, 
results of operation research, systems development,' and systems analysis. A major 
advantage for iniplementing a PPBS system in the public school systems of America over 
the traditional budget system lies primarily in its potential for integrating the planning, 
programming, and the budgeting process. In this context, we may refer to planning as 
the process of identifying strategies, alternatives, and priorities for reviewing or project- 
ing long-term objectives. Program planning should optimize the mix of resources avail- 
able to achieve predetermined specific goals and purposes. For the purpose of this paper, 
budgeting should be viewed as a process of systematically relating and projecting the 
financial resources required to accomplish projected educational objectives. 

PRESENT STATE OF THE ART 

At all levels, educators are currently being bombarded with a deluge of new terms 
which are being directed at personnel in the educational system such as management by 
objectives, performance contracting, cost benefit analysis, systems approach to problem 
solving. These are only a few terms which in the context of carrying out a precise task 
lead to confusion^ misunderstandings and in some cases dissolution. Even though many 
of the accountability concepts have been implemented by educators, the concepts of PPBS 
seem complicated to some. These concepts sometimes seem confusing and easily mis- 
understood because they overlap into botli the administrative and the curriculum function 
in the educational system. PPBS means that planning, programming, and budgeting must 
be developed with emphasis on systems concept. Attention should, however, be directed 
toward the word "systems" for each segment— planning, programming, and evaluation. 
All aspects of PPBS are integrated to form a management tool which supports adminis- 
trators in accomplishi^'ig the task of management by objectives. 

Education today is at the pinnacle of confusion, mistrust, and some misgiving about 
the effectiveness of its assigned mission. A'statement made by Daniel Bell, chairman of 
the committee on the "Year Two Thousand*' made the following statement. 

Although action Is typical of American style, thought and p(anntng are not; it is considered 
hearsay to state thot some problems ore not immedlotely or easily solvable, thot it might take 
, , , perhaps a generation for real improvement to occur. A sense of historical time is absent 
from American thought, and o desire for instont "reform," the fomi of instant "solution," is 
deeply engrained in American temper. (b648) 

It is quite evident that this comment is pertinent to the American educator as he 
serves the needs of all concerned with the educational e ivironment. In my judgment, 
educators in the future ViiW have to provide governors, lej;,islators, boards of education, 
and citizens with more basic information on what education can do with the financial 
input. Educational institutions must provide more concrete evidence concerning the 
school's potential and actual output. Leaders at all levels are no longer content to know, 
in abstract dollar terms, what constitutes philosophical needs of the school in a particu- 
lar community. The recent rend in many states is to pass legislation concerned wi'th 
accountability. 

Charles H. Brower, president of Batten, Barton, Durstine and Osborne, Inc., a lead- 
ing advertising agency, stated sometime ago in a talk before the Sales Executives Club 
of America the following observation about America: 
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Here in Americo we hove reoched the high tide of mediocrity, the ero of the preot goof-off, 
the oge of the holf-done job. The lond from coast to coost hos been enjoying o stompede owoy 
from responsibility. It is populoted with loundry men who won't Iron shirts, with woifers who 
won't serve, with corpenters who.wlll come oround somedoy moybe, with executives whose 
mind is on the golf course, with teochers who demond o single solory schedule so thuf u^hieve- 
ment connot be reworded, nor poor work punished, with students who toke cinch courtjs be- 
couse the hord ones moke them think, with spirituol delinquents of oil kinds who hove been 
triumphontly determined to enjoy whot wos known until the present crisis os the new leisjre»(2) 

Schools can no longer function in isolation, nor can they insulate themselves from 
the community in which they livp. Many of our public educational institutions are con- 
cerned with teachers who do not teach and with students who will not learn. Basic Ele- 
ments of PPBS have been advanced. Figure I, as rudimentary ^slements and form a base 
from which to design a PPBS for the educational establishment. PPBS snd management 
by the objective system requires the user to identify goals and objectives, instructional 
programming, determine resources required (budget), and develop an evaluation process. 
These inputs are necessary and required prior to operating the program. A vital part of 
any educational planning, programming, and budgeting system is that facet which assssses 

FIGURE I 
BASIC ELEMENTS OF PPBS 
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the outcome, and concurrently diagnoses the success and failures of the system. No sys- 
tem is complete unless it develops plans for program renewal, and this important element 
is indicated in Figure 1. The regeneration loop leads vital information back into the insti- 
tutional programs and inputs. The basic information contained in the elements of PPBS 
can further be delineated into the following: 

a. Determine the needs of the population to be served. 

b. Project long-range goals. 

c. Develop objectives of the immediate future. 

d. Develop descriptions of learning activities which will be conducted to meet the 
objectives, 

e. Transform program requirements into financial requirements to accomplish the 
activities. 

f. / Develop a system for evaluation and longitudinal assessment. 

g. Identify alternatives, priorities, and strategies to the present program. 

Once these basic elements have been identified and organized into a workable sys- 
tem, then the PPBS plan is implemented as per the predetermined programming activities. 
One of the spin-offs of PPBS certainly would be to assess the alternatives that are gen- 
erated as educators evaluate the input and output in terms of projecting next year's pro- 
gram operation. It is essential in any educational endeavor that we syster ^-ize a tech-, 
nique for self renewal or regeneration for the organization. 

THE BUDGETARY PROCESS 

The educational budget may be defined generally as the educational program inter- 
preted in terms of the dollars required to secure the necessary resources, staff, facili- 
ties, curriculum, equipment, supplies, and those supplementary services required by an 
institution to accomplish its given mission. There are three distinct, basic considera- 
tions in developing an institutional budget: (i) to provide a detailed educational plan, 
(2) to develop the proposed spending plan, and (3) to determine the sources of nsvenue 
required. Most educators and administrators agree that the budget reflects the v^bjec- 
tives of the institution, the philosophy of the community, and the values which society 
places on the impinging values of education. 

There are certain characteristics of the budgetary process tliat should be understood 
by tlie administrators responsible for educational programs and by those responsible for 
finance and business management in any institution. Administrators are cognizant that 
appropriations are approved usually for one or two fiscal years. Legally, authorization 
goes with an appropriation to the governing board or agency responsible for formulating 
a spending plan for the funds. An essential part of any budget is to determine the amount 
of funds required to meet educational objectives and to determine administratively how 
the appropriation will be spent by line item and purpose within the institution. The admin- 
istrator has the responsibility of initiating policies for consideration by the governing 
board. These policies may influence the administration of the fiscal and business manage* 
ment tasks, including accountability and procurement of resources to achieve the educa- 
tional mission. . » 

Specifically, the administrator's responsibility for business management within an 
institution may be classified as: 

(1) Developing a plan for collecting and expending all instimtional funds. 

(2) Directing the use of the school's assets and serving as the guardian of school 
indebtedness. 

(3) Directing and coordinating the use of the physical plant, including maintenance 
of the facilities and equipment. 

(4) Organizing a plan for maximum utilization of nonclassified (support) personnel 
required in the educational institution. 

(5) Analyzing the business management function in proportion to the larger task of 
the institution, which is the improvement of .he instructional program. 

(6) Reviewing the business management function and the fiscal responsibility perti- 
nent to securing the resources and services required to carry out the instructional 
program. 

The management function for fiscal affairs in any educational Institution requires the 
ability to integrate the planning function and programming tasks with a budgeting and 
accounting system required in theoperationof educationalfnstitutions. The adminiF/crator 
must formulate fiscal programs which include and have identified alternatives, priorities, 
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and concurrency develop a system for selecting the best alternatives based on realistic 
priorities. A major rospon.-^ibility of the administrator (cooperating with the staff, teach- 
ers, departmen. heads, special assistants, and business manager) is translating the 
educational program requirement into a formal budget request. The systems approach 
for institutional budgeting shouU be utilized, and the requests therein should be under- 
stood by all associated with the institution. An integral part of any educational bc dget is 
a statement generalizing the responsibility of the institution and the purpose or mission 
for these educational services in terms of the organization as it presently exists. The 
educational budget should be used as a device to evaluate the performance of the institution 
against the projected or planned performance ;n terms of effectiveness and the account- 
ability factor. It is important that the. educational budget at the end of the fiscal year 
should provide base dat? for the governing lx)ard, educational administrator, and business 
manager to make sound educational decisions based on fiscal expenditures and require- 
ments. An equally important aspect of school finance, particularly in occupational educa- 
tion, is to provide pertinent and consistent data (reports) for fiscal and student account- 
ability to the unit of government (local, state, federal agencies) from which the institution 
derives its financial support. 7>ie foregoing agencies require fiscal and program reports 
as per. the rules and regulations. Evaluation and accouniability for all funds are respon- 
sibilities that can best be met by using PPBS or PPBE. 

The educational leader is responsible for all educational programs, be it occupational 
education, general education, or whatever classification may be desired. There are cer- 
tain administrative functions that must be understood by the individual as he plans and 
prepares the institutional budget. Of prime concern to the administrator are the aspects 
of programming, budgeting, accounting reporting, auditing, and the management opera- 
tions within the institution. Of equal importance in the institutional management is the 
responsibility of managing the investments of the institution. Tuese may occur in terms 
of facilities, equipment, land, endownfients, and other private and public monies entrusted 
to the institution. 

ACCOUNTABIUTY 

There are many^definitions that are acceptable for accountability In the educational 
sector. But one that is simple and easy to understand may be advanced as '*when schools 
start doing what parents and community thought they were doing all the time." However, 
a more technical and definable definition is advanced — "the condition or state of being 
accountable, liable, or responsible. (In schools, this refers to fiscal and student- re la ted 
responsibilities.)" 

The basic concerns for accountability are depicted in Figure II, "Important Element/i 
of PPBE Related to Accountabilify.*' The elements advanced for consideration are not 
exhaustive, but are typical of those found in educational instinitions. Accountability is at- 
the heart of the process. Program elements concern philosophy, goals, purpose, and 
objectives. The planning process delineates priorities, alternatives, and strategies. The 
budget is developed to identify resources required to conduct the program and includes 
staff, money, facilities -equipment, student support, and the curricula. The greatest input 
relative to accountability is evaluation. This element is most important and establishes 
a qualitative and quantitative process to determine efficiency of program input, process, 
product, and impact. Itis importantthateducators review in depth some of the constraints 
which influence or restrict implementation of accountability and elements of planning, 
programming, budgeting systems into tlie educational sector. Following is a list of con- 
straints, not in order of importance, butmerely to depict some of the major elements that 
must be reviewed and considered with caution as educators plan around these constraints 
for administrating the educational institution: 

(1) Technological constraints (9) Personnel constraints 

(2) Policy constraints (10) Specialized resource constraints 

(3) Political constraints (11) History and tradition 

(4) Organizational and legal constraints (12) Organizational constraints 

(5) Financial constraints ' (13) Curriculum ^ instruction 

(6) Purpose and goal constraints (14) Time and change constraints 

(7) Population constraints (15) Fear and distrust constraints 

(8) Image constraints 



120 



IMPORTANT ELEMENTS OF PPBE 
RELATED TO ACCOUNTABILITY 
FIGURE II 
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Once an administrator has identified these limitations for accountability, he probably 
is in a better position to further delineate the purpose and function of accountability and 
PPBS in local schools. 

A major aspect in developiPS PPBS and concurrently the accountability factor is that 
these systems require expensive narrative information to be utilized by the administrator 
or educator in coordinatig all the parts which contribute to the educational program. In 
addition, a delineation of purpose, goals, and objectives of the organization must be deter- 
mined and alternatives must be identified fbr modifying or reshaping the educational 
environment. PPBS is student- or output-oriented. The major focus in satisfying the 
needs for accountability will determine what students learn and how well they have 
learned. A planning, programming, budgeting system assumes that the program will con- 
tinue to operate in a somewhat less friendly environment and administration will be forced 
to budget around scarce financial resources. In the past, many administrators and teach- 
ers have taken a purely intellectual approach to education, giving to the public and com- 
munity what it ought to have rather than what the public really wants and needs. Those 
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responsible for PPBS must be cognizant of the premise that schools do not operate for a 
profit; therefore, the emphasis of operation must be designed to promote efficiency In the 
teaching and learning process. These factors mean that educators cooperating with 
citizen groups, boards of education, and students will need to establish a set of priorities, 
alternatives, and strategies for utilization or allocation of these scarce funds. Educators 
will have to determine the student needs and concurrently establish a projected set of 
benefits that can be measured against potential benefits which might exist in alternate 
programs. All systems operate on the premise that a base-data or infon ition system 
is available which includes the present methods of accomplishing potential b:;nefits which 
might exist in alternate programs. All systems operate on the premise that a base-data 
or information system is avaiJabJe which includes the present-methods of accomplishing 
goals and objectives and the cost of implementing these methods. Educators must be 
realistic in measuring* validity of the goals and objectives and determine cooperatively 
with related agencies if they are realistic. 

On^ of the strongest attributes of PPBS as a system to improve quantity and quality 
of the educational program Is that it is people- and student-oriented. It is designed with 
the idea in mind that the decision- making power and related resix>nsibilities may be more 
cooperatively shared with those in the hierarchical structure, PPBS will not make deci- 
sions. It merely provides a better data base which will result in better decisions by those 
required to make them. 

DEVELOPMCNT OF OBJECTIVES 

The development of PPBS is based on the premise that the educational organization 
can develop for itself a set of objectives which can be achieved at all the various levels. 
In order to coordinate the various levels of objectives within the total instructional pro- 
gram, it might be useful to think of them as being of three types of categories. The three 
advanced for consideration are learner objectives, program objectives, and organiza- 
tional objectives. It is fruitless to develop or project objectives in the hierarchical struc- 
ture unless they are measurable. The purpose of objectives is to indicate the kinds of 
changes to be brought about in the student so that instructional activities can be planned 
and developed in a way likely to attain these objectives; that is, to bring about changes 
in students. Can objectives be achieved that are realistic in terms of accomplishment? 
An objective may be defined as a "description of a pattern of behavior that the learner 
should be able to demonstrate: a blueprint for accomplishment." (3; 3) There is utter 
confusion about defining a performance goal or, as some writers prefer, performance 
objective. In PPBS, these terms may have some meaning— ''a performance goal is an 
educational objective that clearly states measurable and observable performance (with 
tolerance) that identifies the conditions under which the events or steps involved in learn- 
ing will. take place." (3;3) 

In writing performance objectives, the following are four questions that can quickly 
summarize the completeness of the proposed objective: (4) 

a. Who will perform tlie desired behavior? 

b. What is the learner expected to be able to do at the completion of the course? 

c. How well is the behavior expected to be performed? 

d. Under what circumstances is the learner expected to perform? 

No matter how sophisticated we become in education at writing performance objectives, 
the technique will not be useful unless measurable objectives are used at all levels within 
the administrative and instructional program. The instructional program's objectives 
must also be interrelated and coordinated if we wish to insure qualitative and measurable 
results. Most of the learner objectives previously developed in programming in vocational 
and general education have centered around general and obscure objectives for the learner. 
Performance objectives describe and predict the post^instructional attitudes, competency, 
performance, or ability of learners resulting from their experience in the instructional 
program. 

Equally pertinent are those objectives which guide the staff of the instructional pro- 
gram in their roles as members of the over-all organization. Objectives in this category 
are predictive and measure the accomplishment of individuals in the organization. This 
group of objectives we can call organizational objectives. These are generated from the 
philosophy, purpose, and objectives developed for tlie organization. 

It is important in developing the programming aspects of PPBS that learnp ' objec- 
tives, program objectives, and organizational objectives be merged into one single effort 
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relative to evaluating the accountability factor for the program. The most relevant tool 
for program budgeting and cost effectiveness analysis must rely heavily upon measurable 
objectives. If we have performance goals or performance objectives at the various levels 
within the organizational structure and these can be measured for output and accomplish- 
ment, then accountability becomes less an issue with the internal and external constraints. 
A major concern for all educators is the lack of basic research for determining the 
validity and reliability for the multitude of objectives being utilized nation-wide in educa- 
tion. The generalizability of these objectives is doubtful and could contaminate the results 
in accountability studies. 



MANAGEMENT BY OBJECTIVES 

') 

Another important related aspect of PPBS lies in a concept referred to as MBO or 
Management By Objectives^ It is imperative that the administrator utilize these concepts 
in working witii his staff on developing PPBS within tiie institution. The following steps 
are advanced relative to implementing management by objectives for personnel within 
the educational organization. 

a. The educational administratar ar Instructianal supervisar will coordinate cfasety with each 
individual a mutual agreement and understanding far the pasitian classificatian, and they 
agree an the content and the expected performance of the assignment and isolate the impor- 
tont mojor duties ond tasks which he will do and identify how he will be held occountoble 
for accomplishing these tasks. 

b. Eoch individual within the organization will develop for himself perfornionce tosks with his 
immediate superior and will assume the responsibility for occomplishing these predetermined 
tasks. 

c. Each individual within the educational orgonizotion should discuss with his Immediate 
superior the performance gools established by the individuol ond develop plans for evalua- 
tion, 

d. Benchmorks will be established cooperotively by the superior ond the individuol to deter- 
mine points of evoluotion ond review his progress ond concurrently meosure the progress at 
desired paints. 

e. The superior or the administrotor and eoch member of the orgonizotion will identify bench- 
morks, hold formal conferences, ond mutuolly discuss the occomplishments and the results 
(quolitotively and quontitotively) of individuol efforts thot hove been mode to meet deter- 
mined objectives. 

A review of the responsibility of management by objectives for personnel in the 
educational establishment indicates it is important that this technique be an- integral part 
of PPBS. Educational leadership cannot develop a program planning budget system and 
isolate any segment of that organization from the total effort. Administrators must pro- 
gram and devise a method to evaluate inputs, processes, and determine the impact. It is 
only with this approach to improving the total program planning and budgeting process 
that an organization will fulfill its responsibilities in terms of accountability, both fiscally 
and to the students and external populations that they serve. MBO and PPBS both have 
direct implication on the complexity of the organization. Educational organizations gen- 
erally have been quite complex and difficult to administer. The utilization of a systems 
approach (MBO - PPBS) will require in many cases a process to simplify the organiza- 
tional structure. The following are some elements which will tend to shorten the span of 
control and improve the communication process: 

a. The organization must have specific objectives and facilitate efficiency in terms 
of utilizing total resources. 

b. The operation must be democratic and planned for freedom of peiformance of 
human resources therein. 

c. The organization must be designed to be flexible in a changing environment. 

d. The design should be usable in the complex non-friendly environment, free of 
duplication and waste of scarce resources. 

e. The organization must have a built-in mechanism for self- renewal or regenera- 
tion. 
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Educators at all levels realize thatto reorganize the instructional program is a large 
task and caimoz be accomplished in a plan of isolation from the general public. 

CONCERNS FOR PPBS 

It is only appropriate that educators delineate the major function of PPBS and/identify 
what it will do for those responsible for directing the activities of an educational estab- 
lishment. Following are a few of the strengths and assistance that can be derived from 
such a system: 

(1) It reinforces and enhances the decision-making process. 

(2) It assures the decision make^- a variety of choices for valid comparable alter- 
natives. 

(3) It strengthens-the time dimension, in that it relates today's decision and depicts 
the implication in long-range consequences of planning. 

(4) It takes into account all costs that are inherent in the decision-making process. 

(5) It develops a process to implement change by providing continuous analysis of 
goals, objectives, and programs. 

(6) It provides the administrator with base data on almost all subjects or issues in 
the organization and in a way that is useful to the decision-making process. 
(5; 33) 

The forego inf statements are not meant to be an exhaustive list, but merely indicate 
what PPBS can do 'or the administrator in utilizing a systems approach to Improving the 
over-all operation of the educational establishment. 

As one analyzes the purpose and effectiveness of PPBS, it is only fair to delineate 
some of those constraints and identify certain elements where it will not be effective. 
The following are but few of the concerns which one must consider as educators develop 
a PPBS system and accountability for an organization: 

(1) It is not revolutionary — its principles are really not new. The exception is that 
their arrangement, utilization, and use are different. 

(2) . PPBS is not a substitute for sound judgment, wisdom, opinion, experience, and 

sound decision-making. 

(3) Educators should not think of PPBS as a device to computerize or mechanize 
the decision-making process, 

(4) It is not a gimmick or a technique to save money or to cut expenditures. 

(5) It is not Just another line-item budget. • - 

(6) Currently PPBS is not the answer to solving all problems at all levels, in all 
settings. 

(7) It wiU not replace the human decision'^making process. (5;34) 

PPBS is a mechanism by which educators can improve the quantitative and qualitative 
aspects of educational programming. The administrator of the future, if not voluntarily, 
will be forced by legislation to account for not only the organization and the people there- 
in, but to measure quantitatively and qualitatively the products. Program planning and 
budgeting systems of the future will further delineate and describe objectives in terms 
that are acceptable by those responsible for financing xhe system. 

The following definition is advanced as typical of those ^at may be utilized in convey- 
ing to the general publife how educators will account for their actions and how well they 
accept their responsibilities in terms of accountability. Accountability may be defined 
as the condition or s'ate of being accountable, liable, or responsible. In the educational 
establishment, this refers to fiscal- and student-related responsibilities. Of equal im- 
portance in terms of common understanding in a PPBS system is that we delineate and 
define what we me^inby input, process, product, and impact. The following definitions may 
serve as a guide co administrators as they define these terms: 

a. Input — the resources required to accomplish purpose goals and objectives 

b. Process — how we plan, develop, and conduct tiie instructional program as part of 
a delivery system 

c. Product graduates, result of our total effort, in quantitative and qualitative terms 

d. Impact — analysis of the results in terms of the power to produce change (social, 
civic, economic, political, etc.). 

The aforementioned terms have been given to help clarify the elements that educators 
will be held responsible for in terms of accountability for planning, prograraming, and 
budgeting within the educational establishment. The administrator and others within the 
institution should have a thorough understanding of the following definitions as they de- 
velop programming for the educational process: 
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a. Objective — a description of a pattern of behavior that the learner should be able 
to demonstrater a blueprint 

b. Performance goal — an educational objective that clearly states measurable and 
observable performance (with tolerance) that identifies the conditions under which 
the events or steps involved in learning will take place. (Op Cit.; 3) 

It should be the responsibility of any educational establishment to delineate its terms 
and advance definitions, which are acceptable and understandable by the internal and ex- 
ternal populations. 

EDUCATIONAL SYSTEMS 

Another necessary element in implementing a PPBS and the accountability function 
within the educational organization is to understand the technique for designing educational 
systems. For the purpose of this paper, an appropriate definition for "educational sys- 
tems" which seems to be simple enough to implement and yet understand in most educa- 
tional settings is — an educational system is designed to collect, compile, and system- 
atically program data from several sub-systems and is organized into one major system 
to facilitate data processing required for accounting, auditing, planning, management con- 
trol, evaluation, and operation control for the organization. Administracors cannot isolate 
or subdivide PPBS, MHO, accountability, and systems approach, but they must think of 
these administrative techniques as being a part of a whole, or having at least implications 
for the total process. One cannot isolate one segment from the other two and maintain 
principles of PPBS and accountability. There are many different kinds of systems. The 
major function of systems in education basically is to provide assistance in four major 
areas of the decision maker: policy formation, management function, the instructional 
program, and research and devtilopment activities (cost-benefit analysis). 

PPBS is a system within itself, and we look at a ''systems approach" in terms of 
sub-systems or tracing flow of activities and identifying responsibilities. 

There are many limitations to systems and system analysis which relate and are 
pertinent to accountabiJity. It would be foolhardy to develop a program for PPBS and 
accountability if the adm-Tiijtration was not cognizant of the limitations and restrictions 
that must be considered when they evaluate the effectiveness of any plan. Hartley (6;519) 
has identified 25 major limitations of a systems analysis in education. They are as fol- 
lows: 



(1) Confusion over terminology 

(2) .Problems in adapting models 

(3) "A wisdom lag 

(4) Illusion of adequacy by model builders 

(5) Inadequate impetus from states 

(6) Centralizing bias 

(7) Unanticipated cost increase 

(8) Goal distortion 

(9) Measuring the unmeasurable 

(10) The cult of testing 

(11) The cult of efficiency 

(12) Spread of institutional racism 

(13) Political barriers 



(14) Conventional collective negotiation 
procedures 

(15) Lack of orderliness for data processing 

(16) Monumental computer errors 

(17) Shortage of trained personnel 

(18) Invasion of individual privacies 

(19) Organizational strains 

(20) Resistance to planned change 

(21) Antiquated legislation 

(22) Doomed to success- 

(23) Defects and anaJ.ysis 

(24) Exhilarating social change rate. 



Analysis of the above limitations reveals that administrators must proceed with cau- 
tion as they develop PPBS as the sole device for determining a quality education program. 

SUMMARY 

As in research, the contamination factors in planning, programming, budgeting sys- 
tems is an element that must be controlled if they are to be effective. The future of plan- 
ning, programming, budgeting systems will depend primarily on the ability of adminis- 
trators to coordinate the activities of everyone within the organization; to develop pur- 
poses, goals, and objectives which can be achieved and which satisfy the accountability 
factor in the private and public sector. In the final analysis, administrators must have 
the ability to identify realistic problems and isolate imaginary ones as they direct the 
activities of others in achieving accountability for students and to parents who are de- 
manding so much from the educational establishment. 

In the final analysis, it is an awesome responsibility for the school administrator to 
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make programs and budgets compatible due to inflationary costs and stiU provide a 
realistic and dynamic educational program compatible with the revenue availuMe from all 
sources. However, the demand for fiscal and student accountability places the public 
institutions in our society today in a position necessitating developing better budgeting 
procedures. Educational institutions need to improve the system for accounting and re- 
porting tliat will provide a daia base from which to evaluate the effectiveness of the insti- 
tution and simultaneously provide policy makers with the data for decision-making. The 
fiscal management in any institution is based primarily on planning, management, audit- 
ing, and the operational control required in the conduct of the fiscal affairs of the insti- 
tution. 

There are many different ways to finance public education. The source of funds for 
operating general and occupational education varies from state to state. The principles 
and practices for budgeting and for the management function within the institution are 
basically the same, regardless of the source of funds. The key to successful fiscal 
marjagement is based on sound practices for accounting and reporting the expenditures 
within the institution. Administrators have to account for fiinds expended due to federal 
and state participation within the program; however, this usually presents little or no 
problem due to the rules and regulations governing the expenditures of these funds. In 
the final analysis, the success of any institution will depend upon its efficiency in terms 
of operation based on cost-benefit analysis. Efficiency can best be accomplished within 
the system if administrators have a plan of operation that is derived from effective com- 
munications, self-assessment, and human relations in the conduct of the fiscal affairs 
for the institution. A scarcity of resources and public-and political attitudes toward all 
education place the educational institution in an environment that is demanding more and 
better education with limited resources. 
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Tele-Communications in Space Technology 

William E. Dugger^ Jr. 

Communications is the process of giving and receiving information. The word com- 
munication comes from the Latin word "con-munio" which means to impart, pass along, 
transmit, or make known. 

Man has always been a communicator; beginning with the earliest caveman, he de- 
veloped systems to communicate. Down through the centuries, the distances over which 
men communicate have been increasing. This is especially true in the space age. 

A model for the communications process is shown in Figure I. Notice that one-way 
or two-way communications is shown. 




INFORMATION SOURCES FOR SPACE COMMUNICATIONS 

The source or origin of the data or information Is the beginning of any communica- 
tions process. In opace communications, information can originate in instruments or 
man. Some examples of information sources and the class of phenomena they deal with 
are: 

Data Communication 

Typical Instruments Closs of Phenomeno 

Gelger counters/ mognetometerS/ Fields ond porticles 

plosmo probeS/ ionizotlon chombers 
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Pressure gauges, fhermometers, 
air-glow phatometers 

X-ray phatometers, ultroviolef 
spectrometers 

Telescopes (optical ond radio wove 
lengths), gommo-roy detectors 

Comeros/ surface samplers, soil 
composition experiments 

Cameras, Infrared radiometers 

Astronaut electrocardiographs, 
fife detectors 

Human Communication 

Video 
Audio 

ENCODERS & TRANSMITTERS 

Many of the instruments just listed are inherently digital; that is, they count events 
and other discrete phenomena. For example, the number of Geiger counter discharges 
per second is an integer; the output of this experiment is already digitized. Housekeeping 
instruments that indicate switch positions are already digitized, because on and off modes 
can be described as I's and 0*s. Commands to spacecraft are normally digitized. First, 
a command must contain an address thatpicksout the desired satellite from the hundreds 
in orbit. The address will also have to select the specific part of the satellite that is 
being commanded. A command's address is similar to a telephone number; and it is 
digital. The second part of a command gives the order to the addressed piece of equip- 
ment. The order might be "turn yourself off" or ''read out the tape recorder.'* These 
are switching commands that are inherently digital. Other spacecraft instruments gen- 
erate analog or continuously varying data. 

Before the data from the various spacecraft instruments can be sent to Earth, they 
have to be organized into a pattern that terrestrial data-processing equipment can recog- 
nize. As the spacecraft communication equipment scans all the instruments, it assembles 
the readings into a data frame, which is somewhat like the system used in modern tele- 
phone modulation systems. A number of conversations are carried over the same carrier 
at once (see Figure 2). The different telephone conversations represent various data to 
be transmitted. 
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Not all space data are so rigidly and thoroughly mechanized. The voice link connect- 
ing astronauts with the Earth-based mission controller will usually be analog; that is, 
the amplitude and pitch of the astronauts' voices will be represented by a continuously 
varying signal. Television pictures from NASA's weather satellites and planetary probes 
are often digitized, although they may also be analog in character, like home TV. 

CHANNELS FOR COMMUNICATIONS 

The majority of channels for space communications involve electromagnetic waves 
from 100 to 10,000 megahertz (primarily 136-137 MHZ). The laser also has had some 
limited use as a communications tool in space. The major problem with laser communica- 
tions, however, is loss of signal strength caused by distance and aiming problems of the 
light beam from transmitter to receiver. 



Planetary atmospheres 

Solor physics 

Spoce ostronomy 

Plonetology 

Meteorology 
Bioscience 
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RECEIVERS AND DECODERS 



Receiving antennas and tracking equipment detect the faint space communications 
signals. The signals ai'e then tuned and amplified. Information is fed into computers or 
processed for human consumption (audio or video). 

INFORMATION DESTINATION 

In space communications, the information destination can be man or machine. The 
men at the Mission Operations Control Room as well as thousands of other scientists 
monitor communications from space. Much of the data is fed into earth-based computers 
for translation or storage. 

Also, much information is provided to the world through NASA publications, films, 
educational programs, and public affairs data. 

NOISE 

Noise is anything that tends to interrupt the communications process. Basically 
noise in space communications can originate from the following sources: 
Terrestrial Noise (earrh-based) 

Atmospheric Noise (lightning and other electrical activity) 
Cosmic Noise (space noise from other planets) 
Solar Noise (sun spot interference) 

Noise is primarily a problem in the communications channel; however, it can interrupt 
the signal at any part of the communications process. 

Dr. Dugger ly an Associate Professor at Virginia Polyte-ilinic Institute and State University, Blacksburg, 
Virginia. 



Rationale, Programs, and Resources 
for the Study of Space Technology 

Arvid W. Van Dyke 

The rationale for the study of space technology could be written around many points 
of view. There are documents which approach the study from each of these general angles. 

1. The integration of material-process information into traditional subjects. 

2. The inclusion of aerospace-aviation into power and transportation concepts. 

3. The stimulation of research and development activities as found in research 
laboratories. 

4. The study of space technology as content of a technological world to which the 
student must adapt. 

5. The student applying space age technology to problems in the real world. 

The final viewpoint has. attracted the attention of the curriculum development project 
funded by the National Aeronautics and Space Administration (NASA) in three Virginia 
colleges. Virginia State College, in cooperation with Virginia Polytechnic Institute and 
State University and Norfolk State College, has involved students and faculty in the prep- 
aration of curricular materials. A rationale does not come to someone in a single moment 
nor through a single discussion with a single individual. Each thought has come through 
a continual interaction with those who would seek to contribute or seek to criticize. The 
project has had the freedom of the research grant to evolve from one rather narrowly- 
defined approach to a broad '^student applying technology" rationale that should satis- 
factorily focus the research. 

The topic of this speech breaks conveniently into construction-manufacturing solu- 
tions, communication solutions, power and transportation solutions. The educational 
benefits of space age technology require that a rationale for the study be prepared before 
dealing with space age technology that can be used in teaching. 
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RATIONALE: STUDENTS APPLYING SPACE TECHNOLOGY 



The study of technology must allow the student to apply the benefits of space tech* 
nology to the real world. Some say this experience will be useful to him as a future 
citizen, while others propose that he use the technology in his daily industrial arts ex* 
perience. The student's need is the base. He selects. He charts directions. He moves 
with his activity into the mainstream of life. 

APPROACH: STUDY OF SPACE TECHNOLOGY CONTENT 

This content-oriented approach is in contrast to the rationale^ which is student- 
oriented. The content of the study leads to activity which acquaints students with the tech- 
nological culture, the content and divisions of that technology, and the place he may fit 
in order to cope with it. He does not mold the technology to solutions; he looks for solu- 
tions as one uses a Sears catalog. He selects content from that which is available to him. 
The benefits of space technology are important to his life and in fact improve his life — 
therefore improving the society in which he lives. The student, however, misses the 
challenge of discovery and application to a problem that is real to him in his community 
or his world. 



CONTENT: TECHNOLOGICAL CONTENT FROM.SPACE PROGRAM 

Space-derived technology is content for study in industrial arts. New systems of 
communication become units of instruction in electronics course outlines. The study of 
these systems is an educational benefit, since it provides new information that can be 
learned. Sputnik shocked America into educational reorientation. New techniques of 
organizing content began to emerge in most disciplines. Industrial arts found itself with 
narrow subjects which were broadened by reformers who finally saw technology a topic 
of study. The computer should become a topic of study and understanding. Few people 
in this space age are untouched by a computer card. 

Management systems have brought the nation's human resources together in project 
teams to explore space. Such activity can be simulated in our laboratories with the same 
need and use of seminar and progress sessions, the same technically-written contracts, 
and the same raission completion in '*A"OK" fashion. 

INSTRUCTIONAL TECHNOLOGY: USING SPACE AGE 
TECHNOLOGY IN EDUCATION 

international live television via satellite for education is now routine. Remote areas 
of the United States can be reached, so that viewer may learn in his home. Simulators 
were developed in the space program for training purposes and can now be used to pre- 
pare drivers and teach via contrived experiences. Satellites acquire, store, and dump 
data into classrooms where the student can research and survey conditions by computer- 
assisted retrieval. 

EDUCATIONAL PROGRAMS: PROVIDING FOR THE 
STUDY OF SPACE TECHNOLOGY 

The apprenticeship programs of NASA provide training in the vast expanse of careers 
the space program has delivered. Work-study experiences are offered to the non- 
employee who may obtain high school, college, or certification credit. Industrial arts 
is becoming involved in these experiences for students and teachers. Space mobiles 
travel to schools and communities with lecture, film, and model capability. Publications 
present the content in new yet comprehensive ways. 

CURRICULUM DEVELOPMENT 

The research grant provided by NASA has provided a program wherein industrial 
arts can plan hands-on activity. The Unit, Group, and Research methods are being em- 
ployed as vehicles for the study. Pilot teachers will field- test the materials, and NASA 
personnel will be in schools consulting with the industrial arts students. Grants provided 
by NASA make contemporary experiences in space age technology available to students 
who may apply technology to urban problems. 
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The Role of Industrial Arts in Career Education 

Neil E. Ballard 



The term "career education" as it will be used here describes a new educational 
thrust that offers prospects for the redirection of our present educational system around 
a career education theme. This new thrust may provide the catalyst in which our frag- 
mented educational system may be pulled together around one central theme. 

EFFORTS IN TEXAS 

In an attempt to better illustrate what is meant by career education, I v/ill describe 
the activities and model developed by the Texas Education Agency, Austift, Texas. State- 
level activity started in the springof 1970 when a inultidisciplinary task force, represent- 
ing all educational disciplines (including representatives from general education, special 
education, and occupational education), developed a leadership bulletin entitled A Tentative 
Framework for Developing Comprehensive K-12 Career Education. 

This tentative document is intended to provide the school districts with ideas for 
implementing career education locally. The characteristics, objectives, and levels of 
career education suggested in this bulletin will be given here to describe what is meant by 
career education. 

DESIRED CHARACTERISTICS OF CAREER EDUCATION 

1. It should consist of coordinated, sequential, and cumulative activities, K-12. 

2. It should be multidisciplinary in nature. It should utilize as far as possible the 
existing educational disciplines, with emphasis upon goals of students. 

3. It should have meaning to the student, the school, and the entire community. The 
community should be interested, supportive, and involved. 

4. It should ensure that students develop a positive attitude toward work and that they 
respect each person's work through understanding of the interrelatedness and inter- 
dependence of all careers. 

5. It should provide an awareness of and an adaptability for differences in demands 
in the labor market and the career world. 

6. It should offer students alternate sequences through a flexible educational system 
that can adjust to the interests, aptitudes, abilities, aspirations, and unique characteris- 
tics of each individual. 

7. It should contribute to students' knowledge of the fundamental concepts and proc- 
esses of the American economic system and of opportunities for individual participation 
and success in the system. 

8. It should ensure that all students are prepared to enter the world of work with 
marketable skills. 

OBJECTIVES OF CAREER EDUCATION 
Awareness 

By the end of the elementary school years, snidents should: 

• Demonstrate wholesome attitudes to ware tlie career choices of people; toward 
work as a means of achieving many satisfactions; and toward work in relation to them- 
selves. 

o Demonstrate an understanding of the life styles, values, major duties, and respon- 
sibilities involved in a large number of careers. 

• Demonstrate their ability to apply basic economic concepts to problems which ca.i 
be understood by children of their age and experience leveL 

• Show interest in exploring many careers. 

o Know how to obtain additional information about careers. 

Investigation 

At the end of their middle or junior high school experiences, students should: 

• Have in-depth knowledge of several major career fields. 

• Have become aware of many additional career fields. 
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• Have explored rather thoroughly their own values, interests, and educational 
achievements. 

• Have first-hand acquaintance with the economic system — as consumers and as 
observers of those who work to produce goods and perform services. 

• Be prepared to select a tentative high school educational plan best suited to their 
individual needs and desires. 

Choice 

As a basis for career preparation, each student should; 

• Be able to integrate his knowledge of himself and of the world of work in order to 
identify a career or careers for which he will prepare. 

• Recognize the changing nature of career commitment throughout an individual's 
lifetime and be able to re-evaluate his career choices with the possibility of making 
further choices later. 

Preparation 

In addition to continuing the objectives of previous levels, students should be able to; 

• Become gainfully employed at an entry level appropriate to their career objectives 
upon leaving high school or 

• Enter a junior college, technical institute, preparatory school, apprenticeship 
program, or senior college for continued career preparation or 

• Both. 

The most unique facet of die evolving career education system in Texas is the needs 
assessment program. The program for needs assessment In career education got under 
way in the summer of 1972, after the framework bulletin was published. The purpose for 
such an effort was the need to verify many of the assumptions made in tiie framework 
bulletin. To assist in this effort, the Texas Education Agency is funding the Partners in 
Career Education Project, a consortium of the Dallas and Fort Worth Independent School 
Districts and Regions X r.nd XI Education Service Centers. The Texas Education Agency 
and Partners In Career Education are attempting, through needs assessment procedures, 
to describe the desired learner characteristics of a seventeen-year-old in relation to the 
career concepts to which he has heen exposed before he leaves high school. 

To date, the project, through extensive bibliographical research and numerous work- - 
shops, has developed about 350 unverified learner characteristics. 

During the spring of 1973, these learner characteristics wiU be validated across the 
state by groups including students, educators, parents, and business and industrial people. 

With these verified learner characteristics as a base, testing companies will be 
approached during the summer of 1973 to develop instruments for use in a statewide needs 
assessment during the winter of 1974. These procedures are expected to provide the 
educational planners at the Texas Education Agency with the data base so necessary for 
intelligent planning of programs for career education. 

In addition to the framework document, the Texas Education Agency has under de- 
velopment curriculum bulletins for elementary and middle school career education. 
These documents are based on the framework bulletin and are being designed to provide 
leadership in career education for the local education agencies. 

Another unique feature of career education in Texas is the way it is managed at the 
Texas Education Agency. The responsibility for the coordination of career education at 
the Agency is in the Interdepartmental Guidance Council, a group consisting mainly of 
those assistant and associate commissioners who have instructional programs under 
their control. The chairman of this group is the assistant commissioner for regional 
education services. He is responsible for coordination of the work of the 20 education 
service centers throughout the state. 

A coordinator of career education works directly under the assistant commissioner 
for regional education services. Thus, the responsibility for the coordination of career 
education is neutral ground, so to speak. It is in neither general education nor occupa- 
tional education. 

IMPLICATIONS FOR INDUSTRIAL ARTS 

The objectives of career education are notnew to the industrial arts educator. Objec- 
tives of this type have been in our literature for years. The only problem is that there 
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CAREER INFORMATION SYSTEM MODEL 
GRADES K-12 




Figure 2 



is very often a large discrepancy between theory and practice in the classroom. If we, 
as industrial arts educators, support the objectives of career education, it seems only 
appropriate chat we get educationa] practice consistent with our objectives. 

A typical way of organizing the many jobs in the world of work is by clustering them 
into fields such as manufacturing, and various clustering patterns have evolved in the 
last few years. A popular pattern is the 15 occupational clusters throughout K-12 sug- 
gested by the United States Office of Education. However, a recent study by the Center 
for Vocational and Technical Fiducation, Ohio State University, suggests two large clusters 
for K-3 which are split into five clusters for 4-6, and further split into 12 clusters for 
7-12. The latter pattern is shown in Figures 1 and 2. 

The industry cluster split out fron the goods cluster, as well as the services cluster, 
offers many opportunities for industris.l arts from kindergarten through the twelfth grade. 

Moreover, if industrial arts is to make a maximum contribution to career education, 
the profession needs to: 

• Evaluate presently-accepted industrial arts goals and objectives in relation to those 
of career education 

• Evaluate the present instructional program for consistency with stated goals and 
objectives 

• Develop and rest instructional models (based on Figures 1 and 2) in the are^s 
below: 



Communications 


7 - 


12 


Transportation 


7 - 


12 


Construction 


10 - 


12 


Manufacturing 


10 - 


12 


Goods 


K - 


3 


Services 


3 - 


6 



There is no doubt that industrial arts has a philosophy, goals, and objectives that are 
highly supportive of career education. Tlie industrial arts teacher, being an industrially- 
oriented generalist, is in a unique position to provide leadership to the career education 
thrust. Tlie success or failure of career education in the schools of this country will in 
part be the responsibility of the industrial arts educator. 

Neil E. Ballard is the industrial arts consultant at the Texas Education Agency, Austin, Texos 78701. 



Current Emphasis on Career Awareness 

Leon T. Horney 

Career awareness has many aspects, and most of them have been bandied about 
considerably i.i recent years. It is now time to get off dead center and go to work with 
concrete ideas as to the implementation of career awareness in the classroom. The 
major concern for career awareness is in grades K through six. Hoyt, Evans, Mackin 
and Mangum have advocated that the early childhood period and elementary scKool should 
seek a more balanced view of work and its relationship to life. They make the following 
promulgations and assumptions about career education at these early educational levels. 

1. Al- least some people must work if society is to survive. 

2. All work needed by society is honorable. 

3. Any worker who performs such work well Is honorable. 

4. Work that Is enjoyed by some people is disliked by other people. 

5. No one has the right to impose his work likes and dislikes on others. 

6. A career Is built from a succession of jobs which tend to lead each individual from those 
jobs which are personally less sotisfying toward those which bring more satisfaction. 

7. Generally those workers who are trained, experienced, and productive find their work 
satisfying, and they will always be more In demand t\\an their opposltes. 

8. Almost everything the school teaches con be helpful In at least one type of career. 
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9. Going through school with no considerotion of the type of coreers in which one might be 
Interested cou$es one to miss much of the value in school, 

10. Postponing consideration of personol career plans until one is out of school virtuolly 
guorantees that the individuo! will begin work with no training ond no experience ond 
will be nonproductive, even in an "unskilled" job. 

1 1. The work ethic should be tought to ond accepted by oil students. 

12. All students should moke a tentotive coreer choice by the end of kinderqarten ond shouJd 
modify or reaffirm this choice periodicoily throughout the school years J 

The teacher is the main implementer of all career education for early childhood and 
elementary grades. A great many ideas have been tried with children from the third 
grade to the sixth, but few have been implemented below the third grade. Earlier this 
year 1 started some experiments with' children in a pre-kindergarten human development 
laboratory at East Texas State University and for a couple of years have worked with 
public school groups from kindergarten through the sixth grade. It has been my observa- 
tion tliat the main link in the process of implementing career awareness is the weakest, 
namely, the classroom teacher. They are not now ready to talk and teach about careers. 
I have found some who are excellent students in class and have fantastic ideas about what 
their children can accomplish in their particular classroom who have a most frusti'ating 
time trying to implement concrete experiences. 

Career awareness is not something new or even unique, for Bonser and Mossman 
were advocating many of the same ideas for the elementary curriculum in the middle 
i920's. The elementary curriculum is stili burdened with the same amount and we might 
even say more basic concepts to transmit to young minds than were the responsibilities 
of the teachers in the twenties. 

How do we implement career awareness? It must be integrated and correlated with 
the current elementary curriculum. This idea has other significant contributions to make, 
in that the teacher can concretize abstract concepts and give meaning through the use of 
practical examples drawn from life experiences of members of the industrial community. 
You might ask what are examples of this idea. 

1. Teocher-mode slide-tope preSentotions showing local job opportunities in home-town 
industries. 

2. Field tr'ips by children to local business ond industry. 

3. Interviews with people thot they admire in industry and report to classmotes. 

4. Integrate into and correlote with the curriculum by developing writing skills, the ability to 
meet people ond interview them to obtoin bosic skills in orol communicotionS; develop skill 
in reseorch presentotion to the other members of the closs, develop skill In photography, 

5. Involve the teom role; bring porents to. school, osk members of the business community to 
tolk obout their businesses and hove professionol coreers discussed by professionols in the 
clossroom. 

6. Activities ossocioted with student interest in clubs, in Junior Achievement, where on octuol 
compony is formed ond o product produced ond sold. 

There must be as many hands-on 
activities as can be macie effective 
to illustrate actual job characteris- 
tics. Industry and the business com- 
munity and its representatives have 
many visual aids and materials 
available xlxat can be used in the 
elementary schools to aid in career 
awareness. For example, letususe 
the leather industry as a represent- 
ative. This industry is one of man's 
oldest and one which is still making 
advances and changes today. The 
careers associated with the leather 
industry vary greatly and cover the 
complete continuum from profes-. 
sional to the unskilled. The leather 
industry combines an ancient craft 
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The clossroom teocher working with a group of children 
using materials from the leather kit. 



with modem science. We find that a good number of films, film strips, and booklets and 
facts are available from the leather industry. The industry has for several years sup- 
ported research projects and new materials for helping the elementary teacher to provide 
hands-on experiences. One of the best is a home tanning kit. The industry also helps by 
providing monthly and bimonthly periodicals on uses and new ideas about leather. In my 
opinion, the industry is quite willing to help in this venture and merely needs the advice 
of educators as to the kind and direction this help should go. 

FOOTNOTE 

(1) Kenneth B. Hoyt, Rupert N. Evans, Edward F. Mackin, Garth L. Mangum, Career 
Education, Salt Lake City, Utah; Olympus Publishing Company, 1972, pp. 73-74. 

Dr. Harney is associate Professor of Industry and Technology, East Texas State University, Commerce, 
Texas. 



Industrial Arts and Career Education 
in the Middle School 

James E. Honks 



The purpose of my presentation today is not to sell you on J'he middle school system 
or the careers program, because 1 would be the first to admit that there are many prob- 
lems in both programs that need to be solved. Neither am 1 here to tell you, who are 
teachers and educators, how to teach and educate, because from personal experience, 
nothing turns one off more quickly. 

To sum it up, there are three things that 1 shall try to do today. (1) 1 will explain to 
you the middle school concept and how it differs from the traditional junior high program. 
(2) 1 will tell you about career education, industrial arts* part in the program, and some 
specific examples of things 1 am doing in the program. (3) 1 will give you some points 
that we as industrial arts teachers must be careful to study in these new programs. 

THE MIDDLE SCHOOL CONCEPT 

Why the Middle School? 

It would seem impossible to conceive of a program well-suited for pre- and early 
adolescents without taking into consideration the nature of the learners who fall into this 
.category. Any individual is more than a sum of his characteristics; he is a product of 
the interaction of these characteristics with one another and with the environment. For 
purposes of discussion, however, these characteristics can be separated into three dis- 
tinct groups — physical, intellectual, and psycho-social. 

Physical Development 

During the years of transition, youngsters experience a growth spurt. For some 
youngsters, the acceleration begins at about the age of 10; for others, as late as age 14. 
For most yvmngsters, the rapid rate of physical growth occurs at some time between the 
years from 10 to 14. 

The pituitary gland increases production of two hormones during transescence. One 
hoimone stimulates the over-all growth of bones and tissues; a second influences sexual 
development and is responsible for the appearance of the secondary sexual characteris- 
tics—broadening of boys* shoulders, changes of voice, growth of the beard, and the 
change of a girl's figure from a child- like form to a more womanly and curvacious figure. 

A fluctuation in basal metabolism may cause youngsters to be extremely restless at 
some times and listless at others. Attention span may appear to be much shorter than 
that of younger children or of the full-fledged adolescent. 
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This rapidly growing and changing body is difficult for the transescent to manage. He 
is awkward, gawky, and clumsy. Physical changes are tlie most obvious of the alterations 
the transescent experiences, but they are not necessarily the most impururic. They do, 
however, have a profound influence on the other facets of development. 

Intellectual Development 

During the years of transition, the child begins to lose eome of his dependence on ' 
what is viewed as reality and to focus on what is potential reality. He can tell us, for 
example, that the symbols "1, 2, 3, and 4" will probably be followed by "5, 6, 7, and 8." 
At first he still focuses, however, on the immediate present — the concrete. He will begin 
to develop the ability to deal with abstract concepts — both the real and the possible. He 
will consider the problem at hand by attempting to envision all possible relations. The 
next step is seeking, through experimentation and analysis, to test hypotheses — discard- 
ing those not verified by his results. He then forms further hypotheses to be tested. 

Youngsters at this level are beginning to be able to reverse their thinking not only 
to proceed from start lo finish in a mental sequence, but to be able to return to the start- 
ing point in the sequence. He can, for example, multiply 5x5 and get 25, and he can 
discover thatthe square rootof 25 is 5. In social studies, he can recognize that a sequence 
of events will lead to a particular consequence, and he can begin to see that a change in 
one of the events might have prevented the consequence. 

The youngster can begin to reason that two objects may possess similar properties 
regardless of their appearance — they begin to conserve. In its early phases, this is 
mental conservation of mass — a ball of clay may be shaped into a cube and still contain 
the same amount of clay. Conservation of weight is a higher mental process and comes 
later in this stage of development. 

Psycho-Social Development 

Changes in the self-concept occur slowly and gradually. During early childhood, the 
home and the neighborhood (and what he sees on television) are most of his world. When 
he enters school, this world broadens. As he moves into the transition period, he begins 
to see himself and his world in a different light. Physical and intellectual changes com- 
plicate this development. He finds that he no longer fits into a neat category. He is no 
longer a child, and he certainly is not an adult. Neither Is he a full -fledged adolescent. 
He fits nowhere. At times, his behavior is childlike; at others, it is more like that of the 
adolescent or the adult. 

Parents and other adults are no longer as Important as they once were. Teachers, 
who were formerly viewed as authorities, begin to have some faults. These youngsters 
can differentiate the qualities of teachers they admire and those they dislike. Fairness 
of treatment by adults is of prime importance. 

Sex-role identification, which was of great importance during his early years, is 
once more important — especially for the male. Boys seek adult models to exemplify. 
For many, however, there is no male model in the home after whom they can pattern their 
behavior. These youngsters must find some model outside the home environment— a 
teacher, scout leader, an older boy in the neighborhood, or a television or movie star. 
For girls, sex-role identification is not as difficult. They have helped their mothers in 
the kitchen, played "house," and have had female teachers. Experience with both male 
and female models during these years is importantfor both boys and girls. It gives them 
a basis for comparison and an opportunity to contrast the behavior of the adult male with 
that of the female. 

With the search for the sex role and the rejection of adult influe-nce (at least to the 
degree it was once accepted), the peer group beginij to be viewed in a different light. 
Both sexes are keenly aware of sex differences. Malfis expess a much more negative 
attitude toward females than do the girls toward them. Close friends are usually of the 
same sex. T\'.2 peer group offers security, in that the youngster can do what everyone 
else is doing. He may even be willing to suffer punishment from the teacher in order to 
retain his position in the peer group. To be different is to be doomedl 

This age group can also be characterized by a keen sense of justice. Not only are 
these youngsters concerned with fair treatment of themselves and their peers, but of man- 
kind in general. They are likely to expend great energy on causes from which they will 
derive nothing except the satisfaction of having helped someone who needed their aid. 

The transescent may, at times, appear to undergo complete personality changes. 
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At one meeting lie may seem hurt, sad, jealou.s, or competitive; at tlie next, worried, 
cheerful, affectionate, or timid. Me angers more quickly and more easily than does the 
younger cliild, and it usually takes liim longer to recuperate from emotional outbursts. 
Difficulty in learning to cope with his changing body, a new mode of intellectual func- 
tioning, and the desire to be a person in his own riglit and to be a person accepted by the 
peer group present a tremendous problem of adjustment for the transescent. During no 
other period of human growtli and development is he required to adjust to so many changes 
simultaneously. 

CAREER EDUCATION: INDUSTRIAL ARTS' PART IN THE PROGRAM 

Career education is difficult if not impossible to fully explain — the U.S, I!)epartment 
of liducation has simply designed a program and refused to define it. The reason, the 
department says, is that it may limit the effective potential of the program if a premature 
definition is given. With this thoughtin mind, it is difficult for parents and some educators 
to really accept the career program when it can't be defined. 

Career education is not supposed to be, in any form, vocational education, yet on its 
higher leveJs it cannot possibly be anything else but vocational education. On the lower 
ieveis and middle school level, it is purely exploratory general education, and industrial 
arts has a vital role on these lower and middle school levels in the development of the 
career curriculum. 

Career education can be summarized as being many different things to many different 
people, but to me personally, being in the middle school program, career education is a 
part of general education giving students a chance to explore their personal possibilities 
in the world of work. 

Industrial arts' part in career education is almost self-explanatory, and 1 do noL 
think I need dwell upon the possibilities industrial arts has to offer the career program, 
tn fact, 1 feel no other program in education could have or still has as much potential as 
industrial arts. The very nature of industrial arts, being general education and not voca- 
tional education, and the tremendous exploratory programs in subject matter offer almost 
endless potential. 

Its semi-skilled activities and hands-on experiences makes industrial arts the most 
natural and readily-accepted program in tlie careers system for the middle school level. 

Career exploration and its possibilities is no new tiling in the industrial arts curricu- 
lum, yet there are some major changes that must be implemented in industrial arts to 
make it a career subject. They are: (1) More time must be spent on career opportunities. 

(2) No skills, or few, are to be learned. Industrial arts is to be purely introductory. 

(3) The industrial arts teacher must be acquainted with all the possible job opportunities 
connected with the subject, (4) The subjects taught must have names which imply a more 
general area of study than the present names of courses indicate. This will enable the 
student to have a wider range of subject matter that will be of personal interest to him. 
(5) The industrial arts teacher cannot expect to keep his class v-'orking on a single unit 
at the same time in tlie careers program. More than likely he will have a class of 25 
students working on 15-20 different areas, and each student working at a different speed. 
The learning packet becomes an essential part of hidustriaJ .^rts career education. 

SOME IDEAS I AM EMPLOYING IN THE CAREER PROGRAM 

Com muni cat ion and Graphic Arts 

The first thing is to introduce the class to drafting tools and equipment. . 1 teach them 
the. names and uses of these basic drafting topis. A section on how to print properly and 
to read a ruler is also given when necessary. Simple tasks are given to develop skills 
in the use of tools and equipment. I let the students choose a career opportunity that in- 
volves drafting. For example, some will choose architectural drafting, mechanical draft- 
ing, or design drafting. After the students have had an opportunity to try these different 
occupational areas with their new skill, they are required to complete a term paper on 
the career possibilities which they have chosen. 

Transportation 

The first thing '1 do is give a basic history of transportation, from the cave man to 
tlie present. The next thing, different methods of transportation are discussed. Power — 
wind, animal, water, and more modern forms — is discussed. Different motors that are 
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used in transportation and how they work are studied. Career opportunities in transpor- 
tation are studied and discussed by the entire class. Then an in-depth study is made by 
each student on the career in transportation he chooses. 

Production Manufacturing 

A brief history of manufacturing starts off our unit. The different methods of manu- 
facturing are discussed and studied. We then turn our attention to company organizations 
and the way they are developed. Job possibilities in production and in manufacturing on 
all levels from the most manual-type labor to executive responsibility are discussed. 

Now the fun part. A mock company is set up for role playing. A product is actually 
produced and marketed by the students, with all profit going to the students. To conclude 
the unit, reports are made on career opportunities and possibilities that interest the 
students. 

SOME POINTS TO CONSIDER 

We are repeatedly informed that industrial arts is the core of the career program. 
Personally, 1 feel that industrial arts is no more the core of careers than any other sub- 
ject in the school's curriculum. It would be facetious no feel that industrial arts could 
possibly be more beneficial to a student whose career choice is pharmacy than chemistry 
or general science would be. 

The level at which industrial arts offers the most to the careers program, according 
to the experts, is in the middle school and lower grade levels. Thus, in the comprehensive 
high school situation^ industrial arts is completely avoided and replaced by vocationally- 
oriented subjects, thereby placing industrial arts into a feedei* program. 

The third problem is that colleges are not offering courses to the industrial arts 
teacher to help him teach in the careers program. 

Mr. Hanks teaches at Hilsman Middle School, Athens, Georgia. 
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Technology through Construction 

E. Keith Blankenbaker 



This session was introduced as an opportunity to share experiences related to the 
teaching of construction techriology. After ascertaining the background of those in the 
audience, several ques^tions were asked to stimulate discussion. 

In reply to a question regarding teaching education related to construction technology, 
Wes Boydsou from State University College at Oswego gave the following report of a pro- 
posed construction technology area of concentration for undergraduate majors. 

FIGURE I 

OSWEGO CONSTRUCTION CONCENTRATION 



REQUIRED COURSE 


SELECT TWO 




CONSTRUCTION 1 










ENVIRONMENTAL 
PLANNING 
AND DESIGN 










SERVICES AND 






UTILITIES 










ARCHITECTURAL 






DRAWING 






AND DESIGN 



The construction concentration would require a student to earn nine hours of credit, 
as identified in Figure 1. 

The topics included in each of these courses is as follows: 

Envtronmenial Planning and Design 

K Community Planning 

2. Urban velopment 

3, Highway and Transit Circulation 

4, Enviranmental Design 

5. Curriculum and Professional Development 

Canstructlon > 

U Manufacturing Dwelling Units 

2. Small Contracting Industry 

3. Managing and Scheduling 

4. Financing 

5. Estimating 

6. Surveying and Layout 

7. Excavating 

8. Masonry and Concrete Work 
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9, Rough Framing 

10. Exterior Finishing 

1 1 . Interior Finishing 

12. Landscaping 



Utilities and Service 



1, Heating Systems 

2. Electrical Systems 



3. Plumbing 

4. Waste Removal and Treatment Systems 

5. Service Industries 

6. Cooperatfve Maintenance 

Architectural Drawing and Design 

1. Drafting tools, Techniques and Symbols 

2. Pictorial Drawing and Elevations 

3. Detail Drawing and Labor Plans 

4. Plot Plans 

5. Working Drawings 

6. Specifications and Structurol Materials 

7. Architectural Models 

Keith Blankenbaker reported the results of a study conducted among World of Con- 
struction (WOC) teachers for the purpose of ascertaining the way they learned die infor- 
mation necessary to allow them to teach WOC. The study showed that the knowledge re- 
quired to teach the course was gained primarily from t^e following three sources in order 
of importance: 

1. WOC Workshops 

2. First year of teaching WOC 

3. Work experience related to construction 

Because very few of those who participated in the study reported having gained the 
knowledge and skill to teach construction technology as a result of an undergraduate 
teacher education program, it was decided to investigate ways in which the program at 
Ohio State could be modified to encompass all the major concepts of construction tech- 
nology. 

The undergraduate teacher education program which has evolved at Ohio State in- 
cludes the basic concepts of construction in a number of courses. Many of these courses 
also have components which relate to manufacturing. The course titles and the principle 
contribution each makes to the understanding of construction are: 

Required Courses Content 



Graphic Methods J 
Industriol Practice tn the Schools 
Design of Constructed and 





Wood and Meta! Hand and Power Tool Skills 



Manufactured Goods 



Environmentol Cansiderations, Flaor Planning, 
Aesthetics 



Construction Practices I 



Residential Construction 



Canstroction Practices \\ 



CofTimercicl and Heovy Construction 

Basic Electrical Theory, Low Voltage Circuits, 
House Wiring 



Electrical Systems 



Elective Courses 



History of Cc»itemporary Architecture 
Work Experience in Industry 
Elements of Surveying 
Structural Drawing 



Outlines of City Plonning 
Design of Gardens 
Group Studies 
(ndividuol Studies 
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Following the description of the program, a number of questions were answered 
which helped clarify certain details of a curriculum plan wliich had been circulated among 
the conference participants. 

Herb Mizer, Racine, Wise, asked what type of construction program was being pro 
posed by Ohio State for the secondary level. 

FIGURE 2 
TENTATIVE PROJECTION OF 
A SECONDARY CONSTRUCTION 
EDUCATION PROGRAM 



GRADE LEVEL 


90R10 


II 


OR 12 






1 CONSTRUCTION DRAFTING 




CONSTRUCTION 
MANAGEMENT 


ESTIMATING a BIDDING 


AN ADVANCED 




' ET CETERA 


"world of CONSTRUCTIOr/' 


CONSTRUCTION 


[ ELECTRICAL TRADES 








PRODUCTION 


1 TROWEL TRADES 




AND SERVICING 


' ET CETERA 
1 



Figure 2 describes conceptually the most recentOhio State proposal of what a second- 
ary construcLion education program might look like. At this time, money has not been 
found which would permit the Faculty of Industrial Technology Education at Ohio State to 
do anything more than dream about a secondary program. If money were to become avail- 
able, this is beginning the "dream." 

Mr. Lund from Minneapolis recommended block laying and a porch roof structure 
and scale model garage construction as activities which he had found very successful 
with inner-ciry youth. It was alsomentionedby the group from Minnespolis that The World 
of Construction is being taught as a course in several of their junior high schools. 

Several others reported successes with WOC as a course in the junior high school. 
The discussion during this part of the session centered on alternatives for teaching WOC 
at various grade levels, with different activities, and with varying scheduling systems. 

Bob Shafer, Fort Lauderdale, Fla., mentioned the relationship of construction to the 
career education program in his state. The implication of tlie discussion which followed 
was that construction was an important part of career education and that ways must be 
found to provide realistic exploratory experiences which will permit students to study 
construction at all levels, K-12. 

Leroy Unruh suggested that it is necessary forall industrial educators to focus tlieir 
program on the future. This is especially true in construction because of the need to find 
more economical ways of meeting our housing, building, highway, and water treatment 
needs. 

Don Darrow, Illinois State University, asked the participants to complete a question- 
. naire about construction education. This questionnaire sought information about the type 
of construction course being taught at the various schools represented. 
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A variety of alternate suggestions for activities were made. These suggestions in- 
cluded building storage sheds, using small partially prefabricated units to develop activi- 
ties in plumbing, electrical, work, drywall, plastering, etc. 

The organized portion of the session concluded with the showing of a series of slides 
depicting student activities which have been used in the construction course at Ohio State. 

At the conclusion of the session, the participants were invited to review a number of 
pamphlets related to construction and to take a copy of a bibliography of construction- 
related publications and teach- 'ds. Also, a copy of the ''contract" being used in the 
construction courses at Ohio S s made available. 

An extended discussion of s aspects of construction technology developed after 

the formal portion of the progr-. it was apparent from the comments that many of the 
participants were anxious to attend additional conference sessions which encourage a 
sharing of ideas. The reaction to the idea of conducting similar sessions at future con- 
ventions were very favorable. 

Dr. E, Keith Blankenbaker is a member of rhe Faculty of Industrial Technology at The Ohio State Univer- 
sity, Columbus, Ohio. 
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The Model for Technology for the Urban Society 

Melbourne P. Van Nest 

This model is a consortium program conducted by Newark State College and Newark 
College of Engineering in order to prepare the student for a career as a manager in a 
mechanical contracting firm operating in the construction industry. The role of mechan- 
ical contracting in construction is tlie installation of heating, air conditioning, ventiJating, 
plumbing, and piping systems in apartment housing units, large buildings, and plants. In 
the advanced technology systems of today and the near future, the technologist applies his 
knowledge of physics, mathematics, and other sciences to tlie solution of problems en- 
countered in the purchasing and installation of today's highly-complex systems. 

To accomplish these goals, the mechanical contracting curriculum is divided into 
three general areas; general education, major requirements, and electives. General 
education has been stated as an ideal at Newark State College. It is viewed as a core of 
information that v/ill provide the student with a broad academic background covering 
courses in the areas of humanities, science -and mathematics, social and behavioral 
sciences and history, and health sciences. Students must complete a minimum of 36 
semester hours in general education courses except when additional courses are required 
for certification or accreditation. (Thirty-six semester hours may be reduced to 33 se- 
mester hours if a student passes the equivalency in English composition.) Cognate 
courses or courses pertaining to the major may be taken within the general education 
requirements. 

The program in general; 

General Education 
Genera] education required 

of major 
Major requirements 
Electives 



Within general education, a major in mechanical contracting must take; 

Principles of Economics I & U 

College Algebra and Trigonometry 

General Physics I & II 

Labor Economics 

Analytic Geometry 

Computer Arithmetic Algorithms 

General Psychology 

Major area of specialization coupled with electives is designed to develop a student 
in his major area. It is believed that a student will gain depth in his specialization through 
concentration in a core of courses, with elective courses being tailored according to the 
student's specific needs. This is extremely important for the transfer student. With this 
in mind, we submit the following; 

MAJOR DEPARTMENT REQUIREMENTS: 

Introduction to Industrial Technology — The purpose of this course is to survey the 
nature, content, and implications of careers in industrial technology. Analysis and dis- 
cussion of the current critical issues of industry will be included. 

Design Fundamentals -- An investigation of the basic aspects and the traditional con- 
cepts of design and of their irpplication to contemporary design. 

Preparation of Technical Documents Advanced writing in scientific and technical 
fields; technical reports and pijpers, requisition procedures, personnel evaluations, and 
other communicative experiences of value to the technical-oriented man. 

Industrial Law — Basic fundamental principles of industrial law, including the follow- 
ing areas; Introduction, Business Organizations, Contracts, Uniform Commercial Code 
(Sales), Mechanic's Liens, Labor Law, Tort Liability and Insurance, Workmen's Compen- 
sation, Bankruptcy and Insolvency, Environmental Law. 
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Business Statistics — The methods used for the collection,, preparation, and analysis 
of business data, including sampling, the estimation of population parameters, index 
numbers, regression, and correlation. 

Marketing — A general introduction to the field of marketing, consumer goods and 
industrial goods, production development, channels of distribution, advertising, and pro- 
motion and pricing. 

Principles of Accounting 1 — An introduction to accounting concepts and principles 
involved in financial reports or proprietorship, partnerships, and corporations, including 
the techniques of debit and credit, trial balances, adjustments, and statements. 

Construction Blueprint Reading — Blueprints from many typesof construction projects 
are used in rhe classroom to acquaint the men with symbols, methods of dimensioning, 
and arrangements for details. 

Quantity Surveys and Estimates — Systematic and rapid methods of quantity take-offs 
and proper tabulation of data are emphasized. The unit prices of materials and the 
methods of purchase are discussed. 

Estimating and Contracts — A .study of construction proposals; advertisements for 
bids, methods of preparing construction bids, contracts and specifications, tlie planning 
of construction of buildings, and the time sequences in construction operations. 

Construction Supervision — A study of construction planning, plant, equipment, and 
management. Detailed discussion of construction methods and job organization is incor- 
porated. 

Business Law and Building Codes — Mortgaging andfinancing. laws of contract, bonds, 
mechanic liens, agreement and general relations between the client and architect. Inves- 
tigation of codes such as the sanitary code and the wiring code. 

Heating and Air Conditioning — Practical applications in the calculations of a resi- 
dential heating load, commercial and residential cooling load. Properties of heating air, 
cooling air, cooling water, steam and humidity calculations using the psychrometric chart 
and psychrometric tables. The use of design heat transmission coefficients for waUs, 
glass, and other structural members. 

Refrigeration — Principles of refrigeration; refrigeration cycles, capacity and per- 
formance, refrigerants, vapor compression system, compressors, condensers, receivers, 
evaporators, auxiliary equipment, heat transfer, and insula tiori. 

Heating Design — Description of heating equipment, including steam, hot water, warm 
air, panel heating, selection of equipment and accessories. 

Air Conditioning Design — Humidification, dehumidification, heating and cooling, the 
problem of the movement of air in various installations. 

Heating, Ventilating, and Air Conditioning Equipment — A comparative study of heat- 
ing ventilating, and air conditioning equipment and their controls and appurtenances with 
respect to special features to watch for in their selection, purchase, and installation. 

Building Equipment — Planned to alert the student to the implications that modem 
electrica! and mechanical equipment has on building design. Housing of equipment, as 
well as space requirements for such equipment, will be included. 

t-'lumbing Design — This course will include design of water supply, drainage, and 
vc-nting systems. Special emphasis will be given to sizing and plumbing code regulations 
for New Jersey. 

Electives — Electives are designed to be selected in consultation with the industrial- 
academic advisement team. Students are urged to select elective courses that will give 
them additional depth as ,well as reinforce an area of study which both the advisor and 
student feel necessary. 

Mr. Melbourne P. Von Nest is an Associate Professor of the Industrial Sfudles Department at Newark 
State CoUege, Union, Kew Jersey 07083. 
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Developmental Techniques for Establishing 
a Curriculum to Meet the Needs 
of the Urban Society 

Glenn M. Thatcher 

The concept for an industry-oriented curriculum can be initiated by either education 
or industry. If the concept is initiated by education, it must be substantiated by establish- 
ing a need on the part of industry in terms of the type of personnel that the curriculum 
purports to educate. Another factor which is of great importance at the offset in develop- 
ing this type of curriculum is to establish the needs of industry which lie within the realm 
of responsibility of education. The department which is sponsoring the curriculum must 
critically evaluate administrative support of the institution involved. If administrative 
support is lacking, then the curriculum concept should be aborted at this point. Should the 
administrative report be positive, the next step is to assess the departmental resources 
in terms of staff, spaQe, and equipment to support the curriculum. One enjoys thinking 
in terms of Utopia when considering staff, space, and equipment. When Utopia is not at 
hand, it must be realized that there are positive alternatives. For example, when adequate 
staff is not available to support the curriculum and it is evident that this facet of needs 
are . not available in the foreseeable future, a consortium approach could be investigated 
with a nearby institution. The same could apply for inadequacies in space and equipment. 
Another possibility is to approach co-adjunct faculty to support such a program when 
full-time line item staff are not presently available at the home institution. 

The point that is being made is the "where there is a will there is a way," and if 
strong ties are made initially with an appropriate industrial organization, this will be 
strengthened and the industrial association will often assist in showing the way in areas 
of consideration which might be deficient. 

For any Indus tri ally- oriisn ted curriculum, there surely must be an association to 
seek assistance. Here we find the dynamics of American politics which impressed Alexis 
De^ Tocqueville many decades ago. Having seen nothing comparable in Europe of his day, 
he said: 

Americans of all ages and all conditions constantly form associations that have not only com- 
mercial and manufacturing in which afl fake port, but associations of a fhousancf ofher Icino's— 
religious, moral, serious, futile, general, restricted, numerous, or demunerative. 

The advantages of soliciting the aid of industrial associaifcns'are truly unlimited. Such 
an association stands ready to act as a pool of resources. Consulting activities are 
unlimited. The initial consulting which would be appropriate in the development of an 
industrial curriculum would be a detailed activity description of the personnel in question. 
Assistance would be rendered in curriculum development from over- all curriculum to 
actual course content. Such an association would assist in identifying individuals for a 
well-balanced advisory council. 

Educators of this decade are beginning to realize that there are many facets of 
education that cannot be taught within a framework of semester hours or classroom in- 
struction. To enhance tb-'=' curriculum, an active line of communication between educa- 
tion and industry can provide resources such as: monthly professional enrichment pro- 
grams for majors in the program in question. The association can also be instrumental 
in placing majors in part-time and summer employment within the industry. Assistance 
can also be provided in the areas of student recruitment; the association would solicit 
sons and relatives of company owners and other personnel within the industry. 

In some instances, the association couid provide recruitment personnel and occasion- 
ally total programs for high school recruitments which might occur on the traditional 
college nights' and career days. At Newark State College, the Mechanical Contracting 
Association has been instrumental in the development of a criterion for on-the-job experi- 
ences. This criterion was established to insure that the Mechanical Contracting Tech- 
nology majors had worthwhile experiences during their summer employment, as opposed 
to menial tasks such as being an errand boy and so on. 

Both the institution and industry felt it essential that students on the job receive 
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experiences that would suppleraenr four-year experiences on campus. The Mechan- 
ical Contracting Association has been responsible for developing a departmental 
library consisting of catalogs ana ..iiecification manuals which could not be found in a 
typical college library. 

In addition to curriculum development, personnel identification, and other areas, of 
assistance which have been discussed previously, such associations can be extremely 
helpful in terms of financial assistance. Financial assistance can largely be divided into 
two categories: scholarships and equipment. 

Scholarships can be awarded on many bases, but are largely based on financial need 
or scholarship. These two categories can be determined by working out the details with 
the industrial donor. In some instances, you will find financial assistance directed toward 
both categories. 

In terms of equipment, 1 am sure that anyone who has been involved in industrial 
education for a period of time realizes that the technological advances, m terms of equip- 
ment, are at such a rapid pace that the educational purse strings cannot begin to keep up 
to date. However, through a strong cooperation with industry, equipment can be utilized 
in the educational setting through the aid of appropriate associations, companies, and/or 
affiliated vendors. 

In closing, let me state that as a result of my experiences with the Mechanical Con- 
tractors Association of New Jersey, such a relationship has been extremely positive in 
meeting the needs of higher education, the industry, and most importantly, the student. 

Dr. Glenn M. Thatcher is an Associate Professor of the Industrial Studies Department at Newark State 
College, Union, New Jersey 07083. 



Technological In-Life Behaviors: Focus of the 
Texas Industrial Arts Curriculum Study, 
The Rationale and Discipline Models 

M. D. Williamson 

The Texas Industrial Arts Curriculum Study had its inception in 1966 when the Texas 
Education Agency asked the Texas Industrial Arts Association to assume a leadership 
role in revising the industrial arts publications of the agency and to produce guidelines 
for constructing and equipping industrial arts facilities in the state. Sensing that the cur- 
riculum was probably outdated, the group felt that to make a nominal revision of the publi- 
cations at that time and to develop standards for facilities based on. the existing programs 
would have insured the continued obsolescence of the industrial arts program for many 
years to come. For this reason, a study was initiated which would provide an opportunity 
for a complete revision of the curriculum. Funding for Phase I of this six-phase study 
was provided by the Texas Education Agency in 1969 in order to orient the 63 members 
of the interdisciplinary curriculum study committee, many of whom were not familiar 
with Industrial arts in public schools. 

Phase II was funded by the Texas Education Agency and the Moody Foundation of 
Galveston in the amount of $22,956.00. Its purpose was the development of a rationale for 
industrial arts in Texas which would serve as a guide for the structuring of a new curricu- 
lum, the goal of Phase III. This phase was funded by the Texas Education Agency and the 
Moody Foundation with grants of more than $45,000.00. Phases IV, V, and VI will consist 
of a tryout of the new courses in selected junior high schools and the preparation of the 
final curriculum study evaluation report. The study is scheduled for completion in 1975. 

INTRODUCTION 

Phase II, which was completed in 1972, provided us with a rationale for industrial 
arts in Texas. We have in the past operated without a comprehensive statement of what 
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our discipline is about. There has been little effort to explain why industrial arts is an 
important part of the curriculum in Texas. 

The rationale is a lengthy document and permits a variety of interpretations. The 
models which are presented here are tentative. They have been prepared in order to 
relate the thinking thus far developed in the curriculum study. This first presentation 
will deal with the rationale and discipline models. The second presentation will deal with 
the goals model and the industrial arts curriculum model. 

THE RATIONALE MODEL 

It is axiomatic that our educational enterprise is supported to do certain things 
society wants done. The object of that education is the development of the individual 
student. Its goal is to help man achieve the good life. Its central focus, therefore, is on 
the common needs of man, its recipient. 

Education (learning) takes place largely in the arena of life. The institutions which 
dominate man's life are educational, economic, political, family, and religious (12, p. 7). 
These are the institutions which provide the settingfor man's contributions to his society. 
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As in individual, man interacts or transacts with himself, with others, with institu- 
tions, with the physical world, and with his aesth.^tic environment. These are the areas 
of man's life which motivate his activities and his goal development (16, pp. 41-43). 

Man's education should take place in a school setting which is representative of his 
life outside the school. Traditionally, the school's greatest concern has been with humani- 
ties and scientific education for the masses. The school has displayed little real concern 
for technology, a third and equally important descriptor of our culture. Education is 
needed in the technological as well as the scientific and humanistic descriptors. This is 
a universal need for all youth — all boys and girls. This may raise serious questions as 
to the kinds of programs in industrial arts which are needed for all students and whether 
there presently is an adequate program for all. This, however, is not our special con- 
cern at this particular point in time. 

DISCIPLINE MODEL 

It is assumed that for man to achieve the ''good life" he must be able to cope with 
his most important and persistent problems in life. It is, therefore, proposed that for 
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man to be a ''good liver" he must be able to make reasoned decisions. 

In order for man to cope with his problems as a decision maker in a technological 
society, he must learn to be self-directing, technologically literate, and economically 
responsible. Some qualities which exhibit these characteristics are as follows: 

1, A self-directed person; 
-identifies his problems 

-accepts responsibility for seeking valid data upon which to base his decisions 
-makes and executes decisions with an awareness of their probable consequences 

2, An economically-responsible person; 
-is able to assess his potential 

-selects a career based on his interests and abilities 
-prepares himself adequately for a career in his chosen field 
-is a wise consumer of the products of industry 

-purchases, uses, and maintains products of industry in the best interest of his 
family and society 

-provides for the economic needs of hiiiiself and his family 
-is conscious of the need to improve the environment and conserve natural re- 
sources 

3, A technologically- It terate person; 

-understands essential principles of our economic system 
-views our technological culture in historical perspective 
-uses and maintains the products of industry wisely 
-relates basic scientific principles with their application in industry 
-understands concepts of industry such as labor, management, research and de- 
velopment, quality and control, mass production, sales psychology, etc. 
Man in a technological culture cannot function in a responsible way without achieving 
the?e in-life go?ls. Industrial arts, as a part of the general education of all youth, must 
contribute significantly to thegoalsofeducationina technological culture. It must, there- 
fore, help students acquire the ability to make reasoned decisions. 

Technology is one of the major descriptors of our culture. It permeates the very 
fabric of man's life. It is to this aspect that industrial arts gives its attention. Tech- 
nology then becomes the discipline from which industrial arts subject matter is drawn. 
The discipline of technology encompasses all of the technological activities of man which 
relate to man the maker, man the transporter, and man the communicator (2, p. 34). 
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All of man's industrial activities are subsumed under the above components which serve 
as reservoirs from which industrial arts subject matter is drawn. Through experiences 
drawn from these three components, industrial arts can help all students develop com- 
petencies relating to their major in-life goals. With the cultivation of these qualities, the 
products of schools will be better able to meet their responsibilities as decision makers 
and therefore more adequately achieve the ultimate goal of man the "good liver." 
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Technological In-Life Behaviors: Focus of the 
Texas Industrial Arts Curriculum Study, 
Goals and Curriculum Models 

John R. Ballard 



In another presentation^- the tentative rationale ahd discipline models pertaining to 
this study were delineated. It was noted throughout the discussion of the rationale model 
that man is the focal point in education, in society, in the transactional areas of Jife, and 
in the culture that society has developed. This focus on man is a basic tenet of this 
study. The discipline model suggested that in man*s pursuit of the good life his foremost 
task is to be a decision-maker— hence the major in-life goal for education. Three in-life 
goals were proposed to enable all citizens to function as decision-makers in the techno- 
logical sector of our culture, and the discipline of technology was suggested as the vehicle 
for implementing these goals. With the rationale and discipline models developed, atten- 
tion now is directed to the tentative goals and curriculum models. 

Goals Mode) (see Figure 1) 

Within each state there is a group duly authorized to develop broad goals for educa- 
tion, and these goals are used in planning curricular offerings for schools. According to 
the discipline model proposed for this study, there is one paramount in-life goal that all 
schools should focus upon, and that is to develop learners who can make well-reasoned 
decisions. In addition to this major emphasis, there are obviously other worthy goals 
needed by all learners to help them cope with in-life problems they will be facing living 
in our culture. To ascertain these worthy goals, one must determine the in-life compe- 
tencies needed by all learriers in order to successfully function in a culaire described in 
the rationale model as humanistic, scientific, and technological. 

Once in-lix'e goals evolved from the three domains of our culture are determined, 
one has defensible aims on which to base a curriculum that is relevant to all learners. 
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Each curricular area can then emerge with its own set of in-life goals. From the human- 
istic descriptor we get English, history, etc.; from the scientific descriptor we get mathe- 
matics, physics, etc.; and from the technological descriptor we get engineering, indus- 
trial arts, etc. Because industrial arts concerns are primarily those that technolog}' 
impinges upon the learner, it follows that most of the selected goals should relate more 
directly to the technological descriptor, whereas secondary emphasis should come from 
the humanistic and scientific domains. This latter fact is well-documented in the set of 
goals for industrial arts generated by the committee responsible for writing the rationale 
for this study. 2 The following is a list of these goals: 

1. To develop the competence (ability) to investigate the characteristics of industrial technology 
and to evaluate its influence upon our culture. 

2. To develop competence (ability) in making and executing decisions necessary to the solution 
of problems in our technological culture, 

3. To develop competencies (abilities) needed to assess one's abilities and interests, to make 
career and leisure-time choices, and to pursue studies in a chosen field. 

4. To develop competencies (abilities) to oct responsibly, to practice acceptoble work hobits, 
and to be socially adjusted. 

5. To develop the competence (ability) to use safely common industrial tools, machines, mate- 
rials, and processes. 

6. To develop the competence (ability) to select, use, and maintain products of industrial tech- 
nology. 

Once such a set of goals is formulated for a curriculum area, those charged with the re- 
•sponsibility can proceed with the task of developing the curriculum. 

Knowledge- Based Curriculum Model 

After the goals for a curriculum have been identified, the traditional next step is to 
organize the curriculum into courses, set forth objectives for each course, select content 
to be taught in the said course, arrange the courses and content according to principles 
of scope and sequence, etc. When this general procedure is followed, one must conclude 
that advocates of this procedure are proponents of an educational model founded upon the 
acquisition of knowledge. The assumption is that once knowledge has been acquired, be- 
havior will be modified. Let's illustrate several typical industrial arts approaches. 

1. Subject Matter — textbooks; courses of study; curriculum guides. This curriculum 
model emphasizes the memorization of data, making the acquisition of knowledge the 
guiding criteria. Those sharing this posture should be able to provide suitable answers 
to such questions as these. Is the possession of verbal information tantamount to being 
educated? What percentage of this knowledge is meaningful to students today; tomorrow? 
To what extent does knowledge influence (alter) one's daily in-life behavior? Should our 
elementary and secondary schools produce "scholars" with bodies of knowledge or stu- 
dents having competencies with which to cope successfully with their environment? Do 
students memorize verbal information to pass examinations in order to beat the system 
or engage in direct meaningful experiences in order to develop concepts which will guide 
their in-life behaviors? Since evidence suggests that knowledge is primarily fodder for 
thinking and contributes less than concept development to the altering of one's behavior 
(learning), tlien educators should increase tlieir understanding of learner behavior and of 
the nature and function of concept development in planning curricula. 

2. Community Needs — survey the community. Producing a cui'riculum using this 
approach places the educational focus upon what is best for the community. Is it not 
probable that so-called community needs identified by tliis technique are based upon vested 
interests; upon unexamined prejudices; or upon occupational biases? Will an emphasis 
upon meeting community needs be as likely to meet learner needs such as being self- 
directed, economically responsible, and technologically literate? Moreover, how long 
will students be expected to remain in the community for which they are educated to help? 
Should schools be established foremost to satisfy the needs and wants of learners or of 
the community? If learners developed competencies foi' daily real-world encounters 
while also supporting community needs, this approach would not be particularly objection- 
able— .but how can one be certain? 

3. Tradition — local; state; national. Some perpetuate particular programs because 
of a heritage syndrome; or because there are certain "basic things" that all should 
"know";, or because it is taught elsewhere. If we continue the present traditional indus- 
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trial arts curriculum (circa 1950) — e.g., the acquisition of knowledge and the development 
of manipulative abilities — can we hope to produce learners competent to contend with 
today's dynamic technological society? According to the evidence generated in the 
Phase U teacher workshops of this study, Texas industrial arts teachers do not agree that 
past practices and traditions are necessarily valid guidelines for curriculum decision- 
making in our present technological culture. They overwhelmingly registered a desire 
to place more emphasis upon technology. Therefore, rather than continue our present 
curriculum direction, it is proposed that teachers should channel their creativity into 
helping students develop concepts about technology thereby increasing the probabilit>' 
that student/teacher goals will be attained. 

4. Analysis Technique — job/task; industry; business. A sound and valid procedure 
to learn the critical properties of anyphenomena is to analyze it. To learn what a trades- 
man, or musician, or a doctor does, just analyze the tasks they perform. To leam about 
an industry or business, analyze its component parts. But how does one go about analyzing 
industrial arts, or should it be analyzed? Should one analyze the industrial tools and ma- 
terials worked with, or the processes and tasks related to the occupational categories 
found in our curricula? Or should we analyze technology and from this proceduve organize 
a body of kno.vIodge and call it our discipline? Following this approach implies that our 
primary concern is to gain knowledge about tools, materials, processes, jobs, or a dis- 
cipline. Most analyses of industrial arts follow this general pattern. To Justify the ap- 
proacli, one must presuppose that knowledge gained from it will effectively and efficiently 
alter behavior. However, much evidence exists to refute this assumption. Perhaps we 
are asking the wrong question or analyzing the wrong components. 

In this review of the knowledge-based curriculum illustrated by four typical industrial 
arts approaches, an effort has been made to indicate or infer that the following problems 
prevail in education today. 

1. The goals of edocation are the accomylatlon of knowledge, although accumulation of knowl- 
edge is less effective and efficient for preparing one for daily In-life activities. 

2. There is a perpetuating force that tends to fragment the curriculum and lessens the learners' 
potentlol to develop in-life competencies — the real purpose of education. 

3. There Is a reduction in the probability of having interdisciplinary curricula, thereby mini- 
mizing conceptual development, the principal mediator of our behavior. 

The assumption is made that these are valid educational problems, and furthermore 
that they are derivatives of the knowledge -based curriculum model; therefore, leaders 
associated with this curriculum study decided to shift to a behavioral-based model. A 
brief review of this model will be discussed next. 

Behavior -Based Curriculum Model (see Figure 2) 

A unique feature of this study is its emphasis upon learner goals, behaviors, and 
concepts. Each ofthese will be discussed in general, but the theoretical background under- 
girding them is beyond the scope of this paper. A thorough explanation of these com- 
ponents is available in the professional literature. The following discussion proposes a 
method to develop a curriculum for learners living in a technological culture. 

The initial step in developing a behavior-based curriculum model about technolog>^ 
is for a teacher or group of teachers to generate in-life goals for learners, based upon 
the broad goals established for industrial arts in a given state. In-life goals are com- 
petencies that learners need in order to cope successfully with the problem of existing 
in a culture. To identify in-life goals for an industrial arts curriculum, it is necessary 
to analyze our technological culture. This procedure will produce a comprehensive array 
of goals if- the analysis is filtered through each transactional area of life mentioned in 
the rationale model. A significant product produced by this technique is a set of goals 
which are relevant for all students. They also provide the teacher with a criteria by 
-which to evaluate student-selected goals. Student-selected goals are generated by wants 
which motivate the student to" leam whatever is necessary to fulfill these desires. The 
first step of this procedure is concluded when a comprehensive taxonomy of learner goals 
relative to technology is developed. This taxonomy serves as the primary resource base 
from which the curriculum worker will infer behaviors that are to be developed by learn- 
ers while participating in an industrial arts program. 

With the taxonomy of learner goals developed, the curriculum developer is ready for 
the next step, which is to ascertain the best way to attain these goals. To attain goals 
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requires that the huMan organism do something, and such an activity is called behavior* 
Woodruff has defined behavior as what man does. Contrary to some vievipoints, this defi- 
nition includes any overt or covert response that man makes to his environment. There- 
fore, behavior not only encompasses man's visible acts or the products of these visible 
acts, but also what he thinks.^ 

Behavior is the human phenomena that attains goals. Once a teacher understands 
this, it should be apparent that a comprehensive list of behaviors to be developed in 
learners is imperative. Obviously, the behaviors which should be selected are. those 
needed \sy learners to attain the in- life goals previously developed.'^ 

InJ'jrent in developing. a behavior- based curriculum of this nature is a group of 
educair.>rs willing to sharpen their understandingof the nature and scope of behavior which 
is quite extensive and challenging. It must be emphasized that the behaviors under dis- 
cussion are not the behavioral objectives so popular in education today. Rather, reference 
is made to holistic behaviors, which are acts performed upon some substance resulting 
in consequence.5 The following examples illustrate some typical holistic behaviors rela- 
tive to industrial arts: explore the organization of an industry; produce a useful product; 
maintain a manufactured product, etc. A major characteristic of these kinds of behaviors 
Is that they are the end product for the learner, whereas the behaviors most often 
expressed in behavioral objectives are only a partof the end product, called sub-holistic. 
.Behavioral objectives are certainly useful for lesson planning but only holistic behaviors 
are recommended for curriculum planning. This segmentof the behavior-based curricu- 
lum is complete when a taxonomy of holistic behaviors needed by learners to competently 
cope with their technological environment is developed. 

After learner ©Dais and behaviors have been generated and categorized into taxono- 
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mies, the final step in developing this unique behavior-based curriculum model is to deter- 
mine the cause of behavior. Equipped with this understanding, the curriculum designer 
is better prepared to create a relevant curriculum. 

According to Woodruff, the concepts of an organism are the basis upon which his 
behavior is determined. In addition, concepts are not taught; rather, we provide experi- 
ences for the learner and, based upon these experiences, he develops his own personal 
concepts. It is this mental construct that his mind has generated that causes his behavior 
to respond in the manner that it does.^ 

Concepts are formed by the learner while he is engaged with subject matter. A sig- 
nificant portion of the subject matter relative to industrial arts comes from the techno- 
logical environment, which we call our discipline; consequently, it would serv6 as re- 
source material used in creating learning experiences designed to produce student- 
developed concepts. 

If we can provide appropriate learning environments to cause learners to develop 
certain concepts, we can predict their behavior; and furthermore, if we know which be- 
haviors they manifest, we can also ascertain which goals can be attained. This chain of 
events undergirds an understanding of this curriculum model. 

Obviously, a third taxonomy is needed to complete the behavior-based curriculum 
model — a taxonomy of concepts. Teachers can draw from this resource when creating 
instructional strategies to achieve particular behaviors in learners in order to reach 
specific in-life goals. 

After tlie three taxonomies are fully operational, the remaining steps for developing 
this curriculum follow the traditional curriculum development pattern relative to courses, 
scope, sequence, facilities, etc. 

Summary 

Those curricula which emphasize the memorization of verbal information have been 
referred to as knowledge-based curricula. A curriculum founded upon this assumption is 
questionable until more evidence is available to show that the mere acquisition of factual 
data contributes significantly to altering behavior, which is the primary reason for having 
a curriculum. 

However, a curriculum founded upon the known critical characteristics of behavior 
as it relates to competency development and upon the awareness of the developmental 
process of concepts and how they function to direct our daily actions, gives one these 
advantages: 

1. The goal of education becomes competencies (or behaviors) needed for in-llfe activities. 

2. The curriculum is based directly upon the phenomena it is supposed to produce. 

3. Knowledge that is needed to develop an in-life behavior Is learned while one engages in 
behaviors. 

4. Knowledge learned while engaged in a direct experience has meaning to the learner and is 
not an exercise in memorizing verbal data. 

5. The determination of subject matter to be Included in a curriculum is governed solely by 
what concepts learners need to develop., 

BIBLIOGRAPHY 

(1) Williamson, M.D., "Technological In-Life Behaviors: Focus of the Texas Industrial 

Arts Curriculum Study — Discipline and Rationale Models," Paper presented at 
AlAA, program 5.0706, Atlantic City, N.J., April 1973. 

(2) A Proposed Rationale for Industrial Arts in Texas . Texas Industrial Arts Curriculum 

Study, sponsored by the Texas Industrial Arts Association, February 1973, 
p. 21-22. 

(3) Woodruff, Asahel D. "ConceptualLearningfor Living," Paper presented at the annual 

conference of the Texas Society of College Teachers of Education, San Antonio, 
Texas, April 2, 1970, p. 1. 

(4) Woodruff, Asahel D., Basic Concepts of Teaching , concise edition, Scranton: Chandler 

Publishing Company, 1961, p. 191. 

(5) Woodruff, Asahel D., "Behaviors in the Life-Involvement Model," presentation made 

at the Behavioral Writing Sub-Committee Workshop of the Texas Industrial Arts 
Curriculum Study, Austin, Texas, July 21-22, 1972, p. 1. 

(6) Woodruff, Asahol D., "Cognitive Models of Learning and Instruction," Chapter 4 in 



161 



Instruction: Some C on remporary Vie\vnoints> edited by Lawrence Siegel, San 
Francisco: Chandler Publishing Co., 1967, p. 58. 

John R. Ballard is Co-Director of the Texas Induslria! Arts Curriculum Study and Professor of Industrial 
Arts, Southwest Texas State University, San Marcos, Texas. 



Revitalization of an Urban Industrial Arts 
Program through School Reorganization 

Donald V, Miller 



The City of Alexandria, Va., population 111,000, is located in the Washington, D.C., 
metropolitan area. It has a public school student enrollment of approximately 17,000* 
There are 16 elementary schools (grades K through six), three middle schools (grades 
seven and eight), two high schools (grades nine and ten), and one senior high school 
(grades eleven and twelve). The secondary school enrollment is approximately 7,100, 
Due to the lack of area for expansion, the city's population has somewhat stabilized. The 
non-white student enrollment is 37%. 

The formal industrial arts classes do not begin until smdents reach the secondary 
school level (grades seven through twelve). During the 1972-73 school year, approximately 
1,440 secondary students (20% of the secondary enrollment) are enrolled in industrial 
arts classes. The industrial arts class titles are as follows: General Industrial Arts 
(middle school). Communications Technology, World of Manufacmring, World of Construc- 
tion, Power and Transportation, Photography, Grapliic Arts, Electricity/Electronics, 
Mechanical Drawing, General Industrial Artii 11-12, and *Conservation of Natural Re- 
sources. 

During the spring of 1971, the Alexandria City School system reorganized the second- 
ary school structure. The three middle schools remained unchanged*, other than attendance 
boundaries. The three separatesenior high schools, grades nine through twelve, however, 
were changed to one senior high school (grades eleven and twelve) and two high schools 
(grades nine and ten). 

The industrial arts programs in the three senior high schools were very diverse and 
in some cases inequitable prior co reorganization. The course offering was as follows: 

High School #1 High School #2 

Woodworking i, 2, 3, 4 General Industrial Arts 1, 2 

Metalworking 1, 2, 3 Electronics 1, 2 

Mechanical Drawing 1, 2, 3 Mechanical Drawing 1, 2 

Graphic Arts 1, 2 

Power Mechanics High School #3 

Electronics 1, 2, 3 General Industrial Arts 1, 2 

Mechanical Drawing 1, 2 

Electronics 1, 2 
Teaching Staff - 16 Woodworking 1, 2 

The course offering after reorganization is as follows: 

High School #1 High School #2 

(grades 9-10) (grades 9-10) 

World of Cons? true cion World of Construction 

World of Manufacturing World of Manufacturing 

Communications 1 & 2 Communications 1 & 2 

Power and Transportation 1 & 2 Power and Transportation 1 & 2 
^Conservation of Natural Resources 



*New course proposed for 1973-74. 
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High School ?;3 
(grarles 11-12) 
General Industrial Arts 11 
General Industrial Arts 12 
Mechanical Drawing 1 S: 2 
Electronics 1 & 2 
Graphic Arts 1 & 2 
Photography 

Teaching Staff 18 

One of tlie primary reasons for the reorganization of tlie secondary schools of 
Alexandria was to provide for a racial balance in enrollment. The change provided an 
excellent opportunity for reorganization of various instructional programs, particularly 
tho industrial arts curriculum. 

The advent of new and rapidly-advancing industrial processes has made many tradi- 
tional industrial arts subjects obsolete in relation to contemporary industrial scenes 
throughout the country. With this concept in mind, many of our unit-shop type courses 
were replaced with introductory and/or exploratory courses in which more emphasis is 
placed on industrial technology. 

Steps taken in implementing the new curriculum patterns in ind'irf trial arts were as 
follows: 

1. All industrial arts teachers enrolled in in-service graduate school classes. l:ach 
completed one or more of the following courses: World of Manufacturing, World of Con- 
struction, New Curriculum Patterns in Industrial Arts, Communications Technology, and 
Power Technology. Classes were sponsored by the Virginia State College, Petersburg, 
Virginia. 

2. Requested representatives from various industries to serve as resource people 
in curriculum development. Many demonstrations and field trips for the industrial arts 
staff were organized by these resource people. 

3. Established extensive classroom and departmental renovation. 

4. Established a close working relationship with Industrial Arts Services, State 
Department of Education. 

5. Purchased or leased many new items of equipmenc — particularly in tlie area of 
Communications and Power Technology. 

6. Developed promotional material for distribution to guidance personnel, students, 
and parents. 

Mr. Donald V. Miller is Program Coordinator, Alexandria City Public Schools, Alexandria, Virginia. 



Educational Reform through Performance-Based 

Curriculum 

A. Dear Hauenstein 

Long-term educational reform starts at teacher education institutions. There are 
new directions in teacher education programs aimed at increasing teaching competence 
and curriculum relevance. Many educators at national, state, and local levels have recog- 
nized the desirability of a system which calls for defining and demonstrating the specific 
teaching competencies which do, in fact, promote pupil 'earning relevant to life today and 
the next century. Such a system has generally been interpreted as a performance-based 
approach to teacher education. 

Tins discussion presents a brief orientation to teacher education reform through de- 
veloping performance-based curriculum as implemented by the Division of Vocational 
and Technical Education at Florida International University. This material may be help- 
ful to those who anticipate moving in the direction of criterion-referenced instructional 
systems. 
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A performance- based curriculum Includes what to teach, how to reach it effectively 
and efficiently, and knowing when it has been learned. For industrial arts, what to teach 
is determined by an analysis of a field of human activity within an industrial and educa- 
tional system; their goals, processes, and content. How to teach it is determined by 
factors of competencies to be mastered, equipment, facilities, cost, student ability, 
teacher educator ability, and safety regulations, to name a few constraints. Knowing when 
it has been learned is determined by comparing behaviors to prespecified performance 
criteria. 

There are four significant elements that characterize the performance-bafeed cur- 
riculum in industrial arts: 

1. A behavioral base (body of knowledge). An identified body of behavioral functions 
resulting from an analysis of an industrial or educational system: its goals, processes, 
and content. 

2. Prespecified competencies. 

3. Multiple options for training. 

4. Feedback from performance. 

To implement performance-based education, four conditions must exist: 

1. The legal framework of statutes, regulations, and administration policies must 

be established. 

2» Competencies must be specified. 

3. Training programs and instructional materials which will develop the specified 
competencies must be established. 

4. Systems for monitoring the mastery of competencies must be established. 
Developmental efforts in all of these areas have been initiated at Florida International 
University', 

Any given curriculum in teacher education has two basic practices: professional 
and technical. Professional practices are those common processes and techniques used 
by all teachers; e.g., in teaching: lesson planning, asking questions, demonstrating, 
presenting, lecturing, interacting, and the like. Technical practices are those knowledges 
of process and techniques special to the discipline the person will teach; e.g., in industrial 
arts: designing, engineering, and fabricating. 

Developing a performance- based curriculum placesaheavyresponsibilityon the cur- 
riculum planner. The planner is responsible for organizing a body of behavioral knowl- 
edge (principles, processes, practices, and techniques). The planner is responsible for 
specifying, in "task" or "behavioral" terms, those knowledges and activities that ulti- 
mately develop the desired behaviors. Facilitating students to be able to know and do 
these things at the acceptable level of performance becomes a central goal of instruction. 
Further, assessment must also be in these same performance terms. This .-iccounts for 
the necessity to move from norm-referenced to criterion-referenced evali!ation devices. 
Even more important, implementation moves from a data-based curriculum to a behavior- 
based curriculum. 

Perhaps the most difficult task for the curriculum planner is to conceptualize^ codify^ 
and organize a body of behavioral knowledge for the professional and technical courses. 
The second most difficult task may be to decide knowledge and performance priority. 
Once the total body of behavioral knowledge is conceptualized and organized, it must be 
packaged so as to ensure that any one student will develop an acceptable level of compe- 
tence. Courses must also be packaged to allow students to develop higher levels of per- 
formance in additional courses which at the same time do not overlap or omit essential 
behaviors. A performance-based curriculum for the professional practices places a re- 
quirement on the training program to devise or arrange opportunities to "perform." This 
calls for more extensive field orientation and work in the public schools or more realistic 
simulations of classroom conditions. Another difficult job is to describe "tasks" (per- 
formance activities) and "enablers" (enabling knowledges) in measurable behavioral 
terms. And lastly, the problem of the level of competence and knowledge that any licensed 
teacher should have is always open to question. 

A SYSTEMS APPROACH 

Performance-based curriculum is founded on a systems point of view. The systems 
approach can be characterized as a way of looking at the world and describing functional 
relationships among its entities. Thus, if we define society as our world, the entities 
may be (in terms of major classes of human activity) the family, government, education, 
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Society 



Society 




other 
arrangements 



Fig. 1. A Conceptualization of Society and its Entities. 
A system is defined by its collective entities or parts and 
their relationships. 



religion, and the economic system. This pairticular relationship can be conceptualized 
as in Figure 1. 

In education we are concerned with the relationship of educational activity to all other 
activity of society. More specifically, we are concerned with how to teach and learn the 
knowledges of all entities through an educational system. In industrial arts, we are more 
specifically interested in the relationship of education to the activities in the economic 
system. More precisely, we are concerned witii industrial activity as a subelement of the 
activity of the economic system. Even more precisely, we focus on construction and 
manufacturing processes which change the form of materials to satisfy man's wants for 
material goods. Thus, our educational purpose and goal is to present the total construc- 
tion and manufacturing activity. 

The systems approach is a tool for conceptualizing relationships of entities within a 
system. All systems can be chiracterized by their inputs, processes, and outputs. For 
curriculum design, systems can be characterized as having a purpose, process, and 
content. See Figure 2. 

To achieve the educational goal, students should know about a number of items under 
content (principles, practices, theories, etc.) to be able to do the process (activity) to 
understand how manufacturing, for example, achieves its objective. Purpose, process, 
and content make up the subject matterfora study of industry. Processes can be equated 
with modules or tasks and content can be equated with enablers (those principles, prac- 
tices, and processes that help you do the task at a specified level of performance.) In a 
performance-based industrial arts curriculum, the competencies to be achieved are the 
processes of a system. Industrial arts in most any given school setting has traditionally 
focused on a few of the processes at the exclusion of purpose and content. Most academic 
disciplines have focused on content at the exclusion of process or purpose. For industrial 
arts to be a total study of industry, the school must at some time package and present 
curriculum representative of all of the processes and content, however they are defined. 
For youth to be fully knowledgeable and competent at some level of proficiency, they must 
be exposed to all of the processes and content within a given purpose. It is not possible 
to equate drafting, woodworking, metalworking, graphic communication, plastics, elec- 
tricity-electronics, and the like as the major purpose of industrial activity or its total 
content. 

This fact has tremendous implications for teacher education, in that universities and 
colleges must develop teachers knowledgeable of the whole rather than just a few of the 
parts. It is the youth who are eventually shortchanged when teacher education institutions 
cling to fragmented programs. If we are serious about educating youth to knowledgeably 
function in a 21st century society, we must develop teachers competent to meet the task. 
Many industrial arts programs are only distantly related to the real world of industry in 
process, content, or purpose. 

DEFINITIONS AND FORMAT 

Before proceeding to develop a performance-basedcurrlculum, it is helpful to examine 
a few definitions and a plan for presenting the material. The Division of Vocational and 
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Fig. 2. Example of a Systems Purpose, Process, and Content, 




■ ^Purpose (Output ) 
(Goal) 



Manufacturing : 

to tfhange the 
foo. of materials 
in a plant to satisfy 
human wants for 
material goods. 



Process (Activity ) 
(How to do) 




''identifying consumer 
demand 

Designing and engin- 
eering the product 
or process. 

Planning production 
processes 

■^N Tooling-up for pro- 
duction 



Securing inputs to 
the system 

Establishing pro- 
duction and quality 
controls 

Preparing raw 
materials 

Making industrial 
materials 

Making components or 
finished products 

Combining and assem- 
bling components or 
finished products 

Preparing for 
distribution 



Content ( Input ):"^" 
(Principle , Theories^ 
Practices) 



< 



Management 

Production 

Personnel 

and other related 

knowledge such as: 

health, 

business , 

law, 

math, 

language, 

finance, energy, 

etc , 



Course Framework (Modules, tasks; 
/ 



Industrial Arts Subject Matter 



Technical Education at Florida International University is using the following definitions 
and format for industrial arts education. 



Definitions 



Course: A universe or7iJa(or function of human inc/ustriol acfivify; e.g., tndusHy, consfrucfion, 
monufocfunng, indusfriol research and develapmenf, materials pracessing and fabricaf- 
ing, mechnnicjl systems, elecfrical-elecfranic systems, communlcaHans, 

Module; One of the majar functions or steps in a piacess leading to goal achievement, A caurse 
cnus» cantain at least twa modules and shauld prabably have na mare than seven or eight 

^ moQules, The number af modules will vary with the universe defined and the amaunt af 

instructianal time, 

Tosk(s): Statements af activity ar perfarmances that exhibit the level af competency expected 
under given canditians. There must be at least twa tasks, but preferably na mare than 
seven ar eight. The number af tasks will vary accarding ta the module universe and the 
amount af instructianal time. The tasks provide evidence af being able ta apply ena- 
bling knawledges, attitudes, and skills in a situation the some os or similar to fhe en- 
abling situotians. 
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EnQbler(s) ; Criterion-referenced statements of activity or performance that exhibit comprehen- 
sion and application of content, principles, kriowledges, processes, techniques, 
terminology, etc., under given conditions at specified levels of competence. There 
must be at leasl^ two enablers, but preferably no more than seven or eight. Again, 
enablers wi(l vary with the task and time. 

Format 

Course - title page 

Introduction - why this course is important 
Goal - purpose of course 
Table of contents 
Module I - title of process 
Introduction - why module is important 
Goal - purpose of module 

Entry Requirements - prior knowledge prerequisites 

Task i - name of activity, conditions, levei of performance 

Enabler 1 ^ Criterion-referenced statements of con»-ent competencies, conditions, and 
Enabler 2 > levels of acceptable performance which enable you to perform the tasks 
Enabler 2 J at an acceptable level, 

Instructionol Resources 

Module II - title of process (repeat subelemenU as in Module I) 



DESIGNING THE COURSE 

The following guidelines may help you conceptualize a body of industrial functions 
(behavioral .knowledge) which will contain the course modules. The terminology used for 
this task is crucial. It is suggested you use only words ending in **ing". Gerund nouns 
(ing words) set the behavioral context as processor activity. Thus, rather tlian say design 
use designing, rather than plan use planning, for fabricate use fabricating, construct— 
constructing, electricity— wiring or. testing circuits or whatever one is doing when he is 
electricity- ing. Since the goal is to develop performance competency, the structural 
framework should be in terms of concepts denoting doing . The ing word states activity 
or behavior one is performing; e.g., teaching, sawing, demonstrating, drafting, engineer- 
ing, researching, and the like. There is a vast difference between the concept research 
and the pi'c.cess of researching, between the concept demonstrate and the process of 
demonstrating.^ between the concept saw and the process of sawing, etc. The ing word is 
of a behavioral base, while the noun is of a descriptive or data base. 



CiJldieUnes 

1. Identify a professional or technical universe. 
A B 



I Universe ^ 



Process 
(Modules)" 




^ Task 1.1 



Enablers 



I Purpose or GoalJ | Goal[ 



Em 



HUH] 

1.14| 
Goall 



Fig, 



ing 



3.A 
3.B 



Model of a Universe, Its Processes (Modules) 
to Achieve Its Purpose or Goal ^ 
Model Showing Delineation of Module Universe, 
Goal, and Tasks 
3.C Model Showing Delineation of Tasks Universe, 
Goal, and Enablers 
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2. Identify a major purpose of human activity within that universe. In the case of 
industrial arts, identify a major purpose or function of industrial activity. 

3. Identify the basic processes tlirough which the purpose is achieved. Use ing words. 

4. Arrange the processes or steps in a logical order. 

5. Draw a diagram illustrating the universe, purpose or goal, and process. See 
Figure 3 A. 

6. Ask yourself. Do the parts equal the whole? Do the processes, as listed, achieve 
the goal? Are there any major processes omitted' that should be represented? Adjust 
the processes until there is a logical flow to reaching the goal. Use ing words. 

7. Ask yourself. Do the singular processes or steps overlap with one another? Are 
the processes mutually exclusive? Adjust the terminology to reduce any overlap. Use 
ing words. 

8. It is vitally important to consider the universe— process-goal relationships — at 
length,, for once established, these concepts will determine the parameters for alJ else 
that is contained i.i the course. The processes will become the module titles. 



DEVELOPING PERFORMANCE-BASED MODULES 

Establish the Modules 

Modules are the sub-universes or steps in the process. Modules contain the tasks 
and enablers which develop the competency to perform the singular and over-all proc- 
esses. The following are guidelines that may help you develop performance- based and 
criterion-referenced learning experiences. 

1. State the name of the universe (one of the steps in the over-all processes) and 
state its purpose or goal. 

2. Identify the major steps or processes through which the goal is achieved — mini- 
mum of two steps, maximum of seven or eight steps. Use ing words. 

3. Arrange the processes in a logical order. 

4. Draw a diagram illustrating the module (universe), purpose, and processes. See 
Figure 3B. ^ 

5. Apply the criteria of total inclusiveness to the module universe (parts to whole). 
Do the tasks (modr^e processes) as listed achieve the goal? Are. there any major tasks 
omitted that shoulo *e represented? Adjust the module tasks until there is a logical flow 
to reaching the goal. Use ing words. 

6. Are the tasks mutually exclusive? There should be no overlap of function. Adjust 
the task terminology to reduce overlap. Use ing words. 

7. The module tasks are the processes to achieve the module goal. 

Determine Instructional Time 

Determine how many instructional periods in minutes are to be allotted for the course. 
Compare the number of modules and their tasks with the number of instructional minutes 
and determine how much time can reasonably be allotted for each module and task. 
Assuming the tasks you have identified are equally important, they should therefore be 
allotted equal time. However, by their very nature, some tasks take longer to accomplish 
than others. Designate a tentative time span for each task and module. 

Develop Enablers 

Analyze each task for essential knowledge, attitudes, skills, and techniques needed 
to be able to do the task. See Figure 3C. Write singular instructional objectives for each 
enabler stating the name of the act, the conditions, and level of acceptable performance. 

Identify Enabler Resources 

Read each enabler and identify what information is required* Conduct a search for 
instructional resources; references, charts, diagrams, demonstrations, visual aids, etc. 
List the instructional resources for each enabler, citing topics or page numbers, name of 
demonstration or presentation, or where the student can obtain the information. 

Write Task Statements 

Review the task enablers and write a situation or problem which applies the knowl- 
edge contained in the enablers. State the task (activity), conditions, and level of acceptable 
performance. Repeat the process for each task. 
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Write Module Godi Statements 

Review the tasks in a given module. 

Write a statement that summarizes the tasks. 

Repeat the process for each module. 

Write Entry Requirements 

Consider each task, the level of performance, and the knowledge required to perform 

it. 

Determine what entry level ability one should generally have before attempting the 
module. 

Write a statementof entryrequirement. Example: Completion of Module I and knowl- 
edge of plane geometry. 

Write Module Instructions 

Review the tasks, enablers, and goal. 

Write statements that overview the tasks and develop the need for the module. Tell 
why the module is importantand how its achievement can be of benefit. Repeat the process 
for each module. 

Write Course Cools, Introduction, and Table of Contents 

Review the modules and summarize the goals of the modules. 
Describe the outcomes of the course. 

Write an introduction to the course, overviewing the course and its importance. 
Write table of contents and title page. 

OupUcote and Disseminate 

Duplicate copies of the course. 

Distribute copies to each student in the course. 

EXAMPLE TASKS AND ENABLERS 

Space does not allow for a full module; however, for illustration purposes, an example 
of a few tasks and enablers present the idea. The following tasks and enablers were 
selected. from the Course El A 406 Industrial Research and Development. 
The course modules are; 

I Defining Research and Development 
II Formulating 

III Researching 

IV Designing 

V Engineering 

VI Production Planning 

The following tasks and enablers relate to Module V; Engineering. 

Task 5.1 Defining Terms 

Given fiva written episodes of engineering practices and procedures, the student will 
with 100% level of performance, within one hour, identify the episodes which employ 
engineering practices and procedures. 

5.1 Enablers 

5.1.1. The student will read Ref. No. 3, p. 87, and in 50 words or less define "en- 
gineering." 

5.1.2. The student will read Kef. No. 3, pp. 92-94, list the seven engineering prac- 
tices, and write a one-sentence explanation of each. 

Task 5.2 Material Testing 

Using the product design approved in Module IV, the student will be able to, within 
two instructional periods, select component materials of questionable performance, 
test the structural function of the material, and modify the design or material based 
on the test data so that the product is within the product design criteria specified 
in Mod. HI. 

5.2 Enablers 

5.2.1. Using your product model design approved in Module IV (4.52), the student 
will name at least two component materials that appear to be of questionable 
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performance related to structural function and write statements expressing 
the condition. 

5.2.2. After observing a demonstration on materials testing, the student will select 
at least two conditions, t^Sf the material according to its function, and re- 
cord the data on Course Handout No, 32, 

5.2.3. After comparing the test data to the design criteria in Module 111 (3.2 L), the 
student will state in writing, in 200 words or less, what components or mate- 
rials should be modified and the effect of the modification on product cost, 

5.2.4. Using the test data and the 200- word report, the student will modify the product 
model design accordingly. 

Task 5,3 Drawing 

Using the modified product design, the student will, within three instructional periods, 
draw a set of working drawings for one or two of the product components showing 
sizes, relationships, and conventions. Enablers 5,3,1, 5.3,2, 5,3,3, and 5,3,4 relate 
to drawing practices. 



CREDIT SYSTEM 

Norm- referenced grading systems (A,B,C,D, etc) are not compatible with criterion- 
referenced assessment. Other ways of recognizing student achievement must be devised. 
The Division of Vocational and Technical Education at Florida International University 
is using the following designations for recognition of performance, 

CR-Credit: Awarded when a student meets the criteria specified for the course 

within the enrollment quarter, 
NC-No Credit: Recorded at the end of the enrollment quarter when criteria for 

the course have not been met. When the criteria are met, NC will 

be changed to CR, 

HCR -Honors Awarded for quality performance beyond the specified criteria for 
Credi t: CR Credit during the enrollment quarter. 

Any student may elect to earn HCR credit by complying with the following criteria: 

1, Meet all course criteria for CR credit within the enrollment quarter, 

2, Develop a module for his own achievement in an area of interest which is related 
to one of the tasks or enablers in any of the course modules. The module must 
contain an introduction, goal, task, enablers, and resources, 

3, Present the module to the course instructor for approval. Mechanics: typed on 
8-L/2-inch paper, maximum of four (4) pages, 

4, The task(s) of the module must be achieved within the same enrollment quarter, 
HCR credit will not be awarded for work achieved after the official university 
calendar end-of-quarter date, 

5, The quality of the work must exhibit the conditions of: considered thought, logic, 
and command over the subject. Instructors reserve the right to elect not to award 
HCR credit when the work presented does not meet the above conditions. 



INDIVIDUALIZED INSTRUCTION 

Individualized instruction is an arrangement that makes it possible for each student 
to learn those things most appropriate to himself as an individual. The purpose is to 
maximize crudent leamingbytheadaptation of instruction in accordance with the individual 
differences of the student. At the present time, we are developing capability for inde- 
pendent study which allows the student to pursue and develop prescribed competencies 
at his own pace. Independent study is but one element in individualizing instruction. The 
following are some of the characteristics of an individualized learning process, 

1, Specific performance objectives are stated in clear and precise behavioral terms, 

2, The activity in the clas:..oom and laboratory is on learning rather than teaching. 

3, Faculty perceive themselves as dicgnosticians and facilitators of learning. 

4, Classes ore small groups. 

5, Mutti-sensory Instructional media are available to students. 

6, Students are engaged in activity at their ov/n rate. 

7, Flexible scheduling facilitates seminars and independent study. 

8, Crlteaon-referenced assessment detemilnes student progress and perfomiance. 
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Fig. 4. Flow Diagram of Trainee's Achievement Path 



The advantages of individualized instruction are readily apparent as related to flexi- 
bility, motivation, personalized attention, reduction in student cateo;orization, pacing, 
reduction of failures, and recognition of student talent. 

In our initial year of operation, we are concentrating on a self-pacing component, 
individualized learning resource options; and an assessment component that allows for 
diagnosis and prescription. Figure 4 is a flow diagram describing the trainee* s path for 
^achievejnent. 

The module format allows the student to achieve at his own rate within reasonable 
time constraints. The enablers state what must be done and the level of proficiency or 
mastery. The student cannot pfoceed to a task until the instructor has assessment evi- 
dence of his enabling performance. Pertinent demonstrations and discussions are pre- 
sented as the need arises. In the event the student does not pass enabling criteria, he is 
counseled and he tries again. When a student achieves tlie enablers, he performs tlie task. 
In the event the student does not meet the task criteria, his performance is diagnosed 
and treatment is prescribed. When the student meets the task criteria, he enters the next 
task. 



ASSESSMENT 

A criterion-referenced test is one that is deliberately constructed to yield measure- 
ments that are directly interpreta'">Ie in terms of specified performance standards. The 
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criterion-referenced test is designed to measure specific performance when compared 
to a set of criteria. Criterion-referenced tests may measure cognitive, affective, or 
psychomotor capability. For the most part, enabler assessment is related to cognitive 
and psychomotor capability, whereas task assessment is related to cognitive, psycho- 
motor, and affective performance. Enabler assessment may be conducted by an assess- 
ment center where the student can go to "check out'* on written tests (cognitive enablers), 
while psychomotor enablers may be conducted in class by an instructional aide or the 
instructor. Task assessment is usually conducted by the instructor. During our initial 
year, industrial arts instructors are doing all the assessment of their students to deter- 
mine how the modules, materials, course, and instructional system can be modified to 
increase effectiveness, efficiency, and performance. 

Along with the assessment process, an information stoiage and retrieval system is 
being developed so that instructors can obtain a computer printout for any given student 
at any time which shows his performance status in any given course and his educational 
program. The information management system is a valuable instructional and program 
counseling tool for diagnosing, prescribing, and decision- making. Long-range follow-up 
studies are planned to determine if products of performance-based curriculum do in fact 
make a positive difference in school curriculum and instruction. 

SUMMARY 

In summary, the most significant difference between performance-based curriculum 
and norm-referenced curriculum is that performance-based curriculum is structured 
and delineated from the processes of a system rather than from descriptive data content. 
Process is the framework in a performance-based curriculum. The systems approach 
can serve as a useful tool in the design, implementation, and evaluation of the instruc- 
tional program. Delineation of the goals show whare you are trying to go, the modules 
show you the process for getting there, and assessment and evaluation show whether or 
not you arrived. The information system provides feedback for revision of any and/or 
all of the components of the approach. 
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Programmatic Objectives for Middle School 
Curriculum Development in Industrial Arts 

Bernard Kensky Lewis DINunzIo Gary Bowman 
Chuck Benshefler Bob Krayer 

PRCXiRESS IN 1970-71 

In late October 1970, a concerned group of industrial arts teachers attended a meeting 
with the Bucks County Assistant Superintendent of Schools and representatives from the 
Industrial Arts Division of the Department of Education. The major purpose for the 
meeting was to determine if a heed existed for a fresh look at the role of industrial arts 
in the middle school. 

As a result of this initial meeting, it was decided to conduct additional sessions for 
researching the problem. Upon review of the related research and literature, the Com- 



172 



mittee concluded; There was a need for constructing a theoretical curricuJum model for 
middle school pupils. Several assumptions were made at this time as a result of group 
interaction. 

First, the middle school program should consist of educational activities which are 
concrete, tangible, and real for the emerging adolescent. Therefore, the industrial arts 
program can serve as the core for the total middle school curriculum. 

Second, the learning experiences to be implemented in the middle school industrial 
arts program should consist of the higher level cognitive processes^ Therefore^ indus- 
trial arts middle school programs can be recognized as a functional dis^^ipline within the 
levels of analysis^ synthesis, and evaluation. 

The same must be stated for the affective and perceptual motor learning domains. 
Industrial arts operates in the highest levels within the three domains when the program 
is evaluated in light of the learner and the learning process. 

To facilitate an objective approach lo our goal of developing a Model Middle School 
Industrial Arts Curriculum based on the educational needs of the emerging adolescent, 
the Committee decided to work undisr noconstraintsor limitations (i.e., building, .facility, 
financing, staff, present and past curricular programs)* 

MIDDLE SCHOOL CURRICULUM STUDY: 
PHILOSOPHICAL PREMISES 

The middle school can be a dynamic learning environment, providing the philosophy 
unique to the individual pupil is meaningful and realistic. Since the success of a program 
is dependent upon the beliefs of individuals, the philosophical premises upon which this 
study is based are: 

Emphasis must be on learner characteristics. 

"-"onalized learning experiences shcxild comprise the ma|or part of fhe curriculum. 

Emerging adolescent teanns best from fhe concrete to the abstract. 

Curriculum musf be varied and flexible. 

Learning experiences should be patterned for learner success. 

^Aiddle school environment is best suited for the learner to attain the major developmental 
tasks of emerging adolescence. 

Consideration must be given to career awarensss activities. 

GOALS OF QUALITY EDUCATION 

After the learner characteristics were adopted, the Committee focused on the educa- 
tional goals of the middle school, Pennsylvania's Ten Goals of Quality Education emerged 
as our base. It then became apparent that tht "What, Why, and HoWj" questions related 
to the goals were to be answered and understood by the Committee. 

The Quality Education Program Study (QEPS, 1970) was proposed in respon'T'^ to 
Act 299 passed by the General Assembly of Pennsylvania in 1963. This Act calls for the 
development of procedures which will provide school personnel with relevant data with 
which they can strengtiiC^n their edi'^ational programs. The Educational Testing Service 
of Princeton, Jersey, recommended the Ten Goals of Quality Education for the 

Commonwealth. 

The Pennsylvania State Board of Education adopted the following Ten Goals in 1965: 



n. 
III. 

IV. 
V. 
VI. 
VII. 

vtn. 

IX. 
X. 



S e I f -Und«r sta nd i ng 
Undeii{x;nding Others 
Baste Skilib 

Interest in School and Learning 
Good Citizenship 
Good Health Habits 
Creativity 

Vocational Development 
Under'^anding Human Accomplishment 
Prc< -.rxWon for a Changing World 
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MODEL STRUCTURE 



Education lacks a true relationship between goals, objectives, and domains of learn- 
ing. A test of this is that when asked to relate subject-area content in tliis way, one is 
hard-pressed to achieve this end. because of this, a group of interested industrial arts 
educators have been meeting to cope with this problem. 

This technique should provide means whereby the goals, domains of learning, and 
content would have a level of precision to judge more adequately the curriculum best 
suited for middle school children. 

Traditionally, industrial arts has been considered as a "dumping ground" for students 
not able to ccpe with academic subjects. It has also been said that industrial arts is not 
a discipline-oriented field; that skills in doing somethingfar over-shadow the intellectual 
and feeling processes pupils achieve in their schooling. One will even find industrial arts 
located in the basement or ''attached" to an end of the building. Much of what went on in 
the past was probably done in good faith towards meeting the needs of pupils; 

While it might be fair to say . that industrial arts formerly related to remedial pro- 
grams for retraining individuals in adjusting to life-skills, the major trend today is to 
conceptualize educational programs in industrial arts by emphasizing changes related to 
goal-oriented behaviors. It is our belief that as a student in an industrial arts program 
develops a degree of skill, he progresses in the intellectual and feeling processes as 
well. There is an abundance of research evidence indicating that die pre- and early 
adolescent needs concrete experiences before presenting him with abstractions. Under 
this premise, it is necessary to be familiar with the details of the several taxonomies 
and goals of quality education. These dimensions could be used as guides in identifying 
relevant psychological constructs in industrial arts for a middle school curriculum. 

The taxonomies and goals also provide the curriculum worker with a conceptual 
framework for categorizing significant behaviors of learning, as well as a guide within 
vhich test items might be constructed. Once a program begins to be implemented, its 
assessment of intended behaviors is essential. Behavioral changes not intended some- 
times occur. Evidence of this nature should be used in devising more precise learning 
activities and test items related to those behaviors. In this way, a program may be evalu- 
ated more readily in terms of diedesignatedbehaviors expected of middle school children. 

In developing a curriculum for the middle school, the Bucks County Public Schools^ 
Industrial Arts Curriculum Committee decided to look into the problem of co-existing 
curricular behaviors or patterns. TTiat is, are there common behaviors in science, math, 
and industrial arts common to the goals of quality education? This prompted the Com- 
mittee to investigate the proper procedure in initiating some action. After much thought, 
the di«ciissfons led the Committee to believe that the necessary first step was to design a 
rrsJei. After reviewing and evaluating the more prominent curricular models available, 
it was decided that none completely answered our premises. Therefore, a three-dimen- 
sional paradigm (Figure 1) was constructed to include three psychological domains of 
learning, Pennsylvania's Ten Goals of Quality Education, and the content objectives for 
an Industrial Arts Middle School Curriculum. 

The paradigm is considered as a potential model for organizing educational objectives 
in terms of functions (Goals) and identifying processes (Domains) that are relevant to 
life-adjustment career behaviors. This approach was selected over the conventional 
method of identifying and listing subject-matter skill behaviors to cover in a course. 

For the first objective, the Committee decided to put meaning into each goal of quality' 
education. The Goals of Quality Education were selected as the first dimension to the 
model . in response to Act 299 passed in 1963 by the Genera] Assembly of Pennsylvania. 
In addition, the 1971 Pennsylvania Department of Education's Standards for Approval of 
Secondary Programs states that, "There shall be a svritten body of objectives for the 
school which are consistent with the Ten Goals of Quality Education adopted by the State 
Board of Education." 

Using the broadly conceived description of each goal, die Committee wrote narratives 
explaining the implications of each goal as it related to the industrial arts for die middle 
school. CoTJi:ent validity for each narrative was attempted during the summer of 1971. 
Ten groups coikslstingoffive industrial arts educators in each group analyzed the narrative 
statements deviiied by the. Committee. Using the following criteria: meaningfulness, 
feasibility, relatciness to the learner, attainability, and practicality, each group checked 
liie goal description for its content validity applicable to a middle school curriculum. 
All goals except number ten were accepted as devised by the Committee. Goal Ten was 
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Figure 1. Middle school curriculum model structure. 
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revised to reflect the analysis submitted by the workshop participants. Thus, the first 
dimension of the model, product, or goals to be achieved was considered as the initial 
step in the development procedure. 

The domains of leaiming (process) are psychological constructs deemed important 
in 8 school setting and thus form the second dimension of the model. Each domain is 
considered in its broadest sense. 

The third dimension reflects the need for conceptualizing objectives of industrial 
arts in behavioral terms. Conceptualization would then provide the educator with a means 
of focusing his attention on non- cognitive domains of behavior as well as the cognitive 
behaviors. Such a system will provide our Committee with an overview of subject matter 
'content which might be compared and analyzed with respect to the domains in which they 
purport to modify behaviors as well as the goals expected to reach quality education » 

The following design for devising learning packets was used by the Bucks County 
Industrial Arts Middle School Curriculum Committee: 

■Title Block . . » 

Rotionale to the Pupil ... 

Performance Objectives . . . 

Directions for Toking thie Pre-tesf ... 

Pre-Requisite Skills ... 

Review Performance DbiectWes . . . , 

Do ... , Use • . . Section 
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Product Evaluation , , . 
Directions for next activity . . . 

Title Block also includes 

Course 

Subject Area 

Topic 

Sub-Topic 

Grade 

Level ^ 

Domains 

Code 

Mr. Kens'./ (Quakertown School District), Mr. Di Nunzio (Council Rock School District), Mr. Bowman 
(Bristol Vwp. School District), Mr. Benshefrler (Bensalem Twp. School District), and Mr. Krayer (Nesham- 
iny School District) are members of the Bucks County Public Schools Industrial Arts Committee. 



A Model for Education in the Emergent Society 

Tom H. Taylor 



Attempts to adapt education to continuous change have not been successful. Adapta- 
tion must, by its nature, follow technological change and resultant institutional change. 
Accordingly, educational plans and programs are always behind and out of gear with real- 
ity. The urban society to which education has made and is making frantic efforts to 
adjust is part of tiie institutional structure of industrialism. The Western world is begin- 
ning a transition away from the industrial society toward its successor. Urbanization 
was a 'solution' which the industrial society invented for its particular purposes; it is 
not a 'problem.* At this time, the role of education cannot be understood within the con- 
temporary pragmatic context within which it has traditionally been conceived. 

. Nothing short of the generation of a completely different cognitive mode can now 
begin to assure even the vestiges of human freedom and dignity in a system-ized, central- 
izing, collectivizing and monolithic world. This presentation outlines some possibilities 
for attuning industrial arts to the needed re-orientation of cognitive processes. Man is 
now poised on the thinning edge of time. Urgent pi^orities in all education mandate a 
dramatic new role for those now involved with industrial arts. Either that role will be 
recognized and pursued or the program will evaporate into the oblivion.of its own obso- 
lescence. 

One question has pervaded most dialogue about education during the past decade: 
'Where are we going?' Numerous attempts to answer this question have been forthcoming 
in the form of alternate courses, classroom rearrangements, performance contracting 
and a host of others. Proposals of this kind have been called 'innovations.' Thus we've 
had during the 60's a plethora of 'innovative' programs in industrial arts, mathematics, 
science, social studies, and others. All of these are, however, adaptations rather than 
innovations, for they are made within the context of a status quo and do not change the 
context itself.- Hence, despite the frantic spurts of the 60's, the question: 'Where are we 
going?' persists into the 70*s. 

Schools and schooling of all kinds as they are now known are part of the institutional 
scaffolding of industrial society. An appalling amount of educators' efforts have been 
going into shoring up the scaffolding, even to this time when the vfhole edifice itself is 
fast crunibling. P re-occupation with such matters, or indeed with the symptoms of indus- 
trialism's iiicongruity with today's world, are not very likely to provide sorely-needed 
direction. To the contrary, it does violence to the whole image of education. The reality 
of the emerging world is far differentfrom the myth-woiid of many educators. That con- 
gruity between the two be re-established is now a matter of the gravest urgency. 

It now seems clear, however, that ^ve are in transition from industrialism to yet 
another societal form. In the Western world, at least, we've passed through all of the 
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stages of industrialization. In much more rapid succession, these same stages are being 
experienced elsewhere. In these circumstances, it is surely more appropriate to ask 
where we ought to be going rather than where we are going. The goal of industrial ism 
has been to build productive capacity. That goal has been achieved in the Western world. 
Schools and schooling are institutional inventions of the industrial society. As this kind 
of society gives way to' another, is it not likely that schools and schooling will be supplanted 
by other kinds of institutions? Myopic pre-occupation with propping up redundant append- 
ages of industrial society is unlikely to yield answers to: 'Where are we going?', much 
less to the more important question: 'Where ought we to be going?' • 

When you're searching for bearings, it helps to climb die hill and try to discover 
which way you've come, and where you are. That is why I should like, at this point, to 
briefly retrace our cultural footsteps and to spot our position on man's tortuous way. 
That done, we can then perhaps find 'the faint outline of emergent society and SLP^gest a 
role for those concerned with technology-related education. 

John Djeboldi said, almost ten years ago: 

There is o tendency fa trect technological developments os owe-d^'servlng ochievements^ but 
withol OS single^ disparate contributions to progress. Rorel/ do people hove the insight to 
recognize todoy's innovotiorts oi port of o greot continuum of changing iociefy itself. But only 
from a long-range viewpoint con the true meaning of modern technology be grasped. As the 
mochines of yesterdoy were significont becouse they olfered the society Into which they were 
introduced^ so todoy's innovations will reshope modem society. Such o view will enoble us 
not only to put todoy's new developments in perspective^ but olso to define the context in 
which tomorrow's technology will emerge. 

Surely, it is the perspective of which Diebold spoke that we need now. Hovv does 
change occur? What has changed and when? What is now likely to change? To help an- 
swer these questions, thus to acquire needed perspective, consider the paradigms in 
Figures 1 & 2. 

Knowledge, discovered and formulated, is subsequently applied (technology) in pursuit 
of human purposes. As a result, the milieu of life is altered, necessitating modification 
of institutions. Here, technology is defined as processes by which organized knowledge 
is systematically applied in doing practical tasks. By institutions is meant learned ways 
of facilitating human/social interrelationships. Culture is all of the learned behavior 
of man. 

Figure i is presented with apologies to physicists for somewhat misappropriating 
one of their tools, namely the vector. However, Kurt Lewin^ got away with the same thing. 
It provides us here with an icon of the basic relationships of major factors in social 
change. Figure 1 is merely a construct developed to exemplify a set of possible relation- 
ships at any moment of time in man's long way. 

Briefly, it posits that the, natural sciences (capacity for coping with natural environ- 
ment) "lead" and interact with human sciences (capacity for social organization), and 
that the resultant is effective culture that is used in pursuit of a society's goals or values. 





Research is represented as extending either, or both, technical and institutional potential, 
whereas Development operates to extend the effective culture. The particular instantan- 
eous relationships aniong these various factors, and particularly the goals that a given 
society pursues, are obviously interrelated and are, of course, determined externally to 
the inechanism illustrated in Figure 1, mainly by decisions which rest essentially in the 
realm of philosophy. Seen in time-perspective, Figure 1 becomes a cross-section of the 
— isometric in Figure 2. The accumulated effective culture is represented by the horizontal 
plane in Figure 2, whereas the total scientific heritage is represented by the sum of the 
other two planes, i-^erhaps John Dewey had something like this in mind in his *'experien- 
tial continuum." 

Three great societal mutations have thus far evolved: 1. the goods -gathering or 
hunting society, 2. the goods-raising or agricultural society, and 3. the goods-making or 
industrial society. Major technological change has triggered each transition from an 
existing form to its successor. The time intervals occupied by a particular societal form 
and also transition from one form to the next have been successively shorter. In other 
words, tlie rate of change has continuously accelerated; this phenomenon is not, in retro- 
spect, new* The rate has, perhaps, as noted by Toffler,^ exceeded human capacity and 
inclination to adjust. And now, in Man's 800th lifetime in 50,000 years, he is in a startling 
accelerative transition toward what I have elsewhere called the Technostate.^ 

Figure 3 is a time- line summary of critical cultural components for the latest dozen 
life- times, leading up to, and including, the Great Transformation^ that spawned indus- 
trialism and the socio-cultural circumstances of today, the springboard to tlie Technostate.- 

For a sketch of our present position, let us turn again to Toffler^'and summarize 
this as follows: 

1. The wheel on which individuals have to live turns faster and faster, and they have 
little understanding of the forces that move it and them. 

2. All aspects of life, including things, human relationships, and residence, are in-, 
creasingly transitory and impermanent. 

3. Novelty or newness are not only inherent features of modem life, they appear to 
/ 3 sought after by people who seek identity in a shifting milieu; this is reflected 
in family dissolution and a variety of sub-cults and life-styles. 

Add McLuhan'so thesis that the electronic age has exposed man's nerve ends to universal 
scraping and abrasion. Listen, as well, to Galbraith9 as he points to the monolithic, col- 
lectivist, and en; Vyrehensive character of inductrial organization — a character which 
inheres in any 'systems' structure designed to optimize modem technology. And people 
like BouldinglO and Fuller H now matter-of-far.tly appear to accept the inevitability of 
yet more menacing agglomerations of , influence, po\ver> and control on a global scale. 
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In short, cultural evolution to this point in time has culminated in obliging people to move 
franticly about, incessantly beset by novelty and impermanence, ignorant of the nature 
of their involvement with this juggernaut, and lacking the capacitj', perhaps even the desire, 
to 'get off the svheel.' Is this the impasse to which man has come along his cultural 
journey? Is it surprising that we hear it asked, in ever shriller terms: 'Where are we 
going?' 

Allow me now to bring to the stand three further witnesses. The first of these is the 
editor of 'Hoi'mones and Behavior/ Richard E. Whalen,^2 ^^ho presents a series of re- 
search studies on the ecology of behavior of animals. Subsequent studies relate to these 
influences with humans. Hormone-behavior relationships appear to show tliat certain 
kinds of a-social, even anti-social, behavior are generated by the effect of crowding and 
frustration on . hormones. The implications of this for decadent urban conditions are 
evident. 

Given the world's burgeoning numbers and McLuhan's thesis previously quoted, the 
very alarming incidence of crime and other aberrant behavior, are we in fact reducing 
civilization to virtual dissolution? 

Secondly, hear Ellul^^ who says that, lacking human control of its implications for 
every aspect of life, technology has made of the world a universal concentration camp in 
which the individual is. power less to exert any significant influence upon his own destiny:- 

Technique hos progressive!/ masferecf oil the elements of clvilizotJon. We hove olreody pointed 
this out with regard to man's economic ond intellectuol activities. Bgt mon himself is aver- 
powered by technique and becomes its object. The technique? which tokes mon for its object thus 
becomes the center of society; this extraordinary event (which seems to surprise no one) is often 
designated os technicol ctvilizotion. The terminology is exact, and we must full/ grosp Its Im- 
portonce. Technical civllizotion means that our civillzoHon is constructed by technique (mokes . 
o part of civilization only what belongs to ^echn^que), 5or technique (in that everything in 
civllizotion must serve a technical end), and is exclusively technique (in that it excludes whot- 
ever is not technique or reduces it to ^echn»caI fomi). 

Herein lies the Inversion we ore witnessing. Without exception in the course of history, 
technique belonged to o ctvilizaKan ond wos merely a single element omong a host of non- 
technicol octlvities. Todoy technique hos token over the whole of civilizotian. Certainly, 
technique is no longer the simple mochine substitute for humon lobor. It has come to be the 
"intervention Into the very substance not only of the inorganic but oiso of the orgonic." 

For tlie third further wimess, here is Medford Evans, 14 who shares Ellul's tlieses 
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that in the political and econoiric spheres, pursuit of technology to its ultimate ends will 
eventuate in a monstrous, unassailable World Government: 

The symbolic capitol of the quasi World Oovemmenf known as the United NoMons is, of course, 
New Yofk. When finance copital from New York thinks of going into Russia, the idea would 
seem to be not to subordinate the United States to the Soviet Union (though it might turn out 
that way) but to subordinate the Soviet Union and the United States to the Worfd Government. 
This government will rest Its final outhority upon a seriiss of mergers, of which that between the 
U.S. and the USSR would seem to be the most important. 

Is it, then, mere cynicism to say that humanity has (unwittingly for the 'average* 
Joe) fallen prey to what Crane Brinton^^ of Harvard has called the Religion of Progress? 
Faster change, staggering newness, no permanence, mammoth agglomerations of cen- 
tralized power — always more and different and bigger — a riptide bearing mankind like 
so many chips of wood caught in the swift-running stream of events. 

So when it is asked 'Where are we going?' the honest answer is that we don't know, 
but we're hell-bent somewhere. There are ominous signs that the destination will make 
1984 look like a rose garden. In the circumstances, we'd better stop in our tracks, assess 
our position, seek analtemativegoal, and plan at least an interim strategy for reaching it. 

As we survey our present position, wemightnotice that what has passed for education 
is appallingly inadequate for enabling people to comprehend and cope with the really im- 
portant issues. John Wilkinson of the Center for Study of Democratic Institutions observed 
some ten years agor--' 'Since men are unwilling to acknowledge their demotion to the status 
of joyous robots, and since they demand justification for their individual and collective 
acts as never before in history, it is easy to undersLand why the modem intellectuals 
(and their forcing- house, the university) have become veritable machines for the inven- 
tion of new myths and the propagation of old ones," In a recent article called **The Shape 
of Things as They Really Are,"16 the author includes among contemporary myths: 1, The 
notion that significant events are nowinfluenced by elections, 2. the notion that consumers 
^influence the market, 3. the unemployment 'problem.' These 'problems,' he asserts, are 
not problems but solutions which industrial society has applied to real problems. About 
the urban 'problem,' upon which your convention theme is centered, he says: ''Consider 
the urban 'problem.' Obviously, this cliche refers to an amalgam of problems including 
welfare and crime, among others. The amalgamated urban problem is personified by the 
impacting of hordes of black and off-white people in ratty, lousy, congested housing in 
major cities. This is not a 'problem,' either. It is our solution to where to stash the 
human beings this society regards as superfluous or useless and unfit to rub up against 
the nice genteel people who do fit into the economic "machine (or its governmental appur- 
tenances). Were this actually perceived as a problem, this fantastically r^itional society 
would have been solving it. But the urban problem has been getting worse for 25 years. 
An observer who observes it without a veil of sentiment can see that, barring changes in 
the actual world, the destiny of superfluous Americans is to be contained indefinitely in 
: tile cities where an ever- expanding force of police will hold them in check and keep them 
under expanding surveillance." . * 

Why this obsession with myths and failure to confront ideality? 1 suggest to you that 
it is directly traceable to schooling which is unrelated to the actual world, which confronts 
students with an academic smorgasbord of unrelated and compjartmented 'subjects.' This 
in no way generates cope-ability for life In the systems-dominated, all-at-once environ- 
ment; to the contrary, it unconditions students for such a milieu, for they cannot put their 
■'"f^^^ments of learning together. 

In his short but excellent article in AV Communications Review, R. J, McBeath^^ of 
Hawaii University explained that thought modes have now to be transformed* Thought- 
patterns that were appropriate for the craft era were not appropriate for the machine- 
age. Moreover, machine-age thought modes don't fit a cybernation, systems, space age. 
Today, it's the pluralistic, transactive mind that can cope with diversity and change and 
put things together and perceive interrelationships and trends- It''^ that kind of mind that 
differentiates myths from leaiity, symptoms from causes. It's that kind of mind that 
grasps and integrates significant components and avoids pre-occupation with myopic 
detail. And it's that kind of mind that education worthy of these critical times must be 
generating. 

Three perduring entities run through the history of human existence in continuing 
interaction- The first of these is Ideat, (philosophy) — about man and his universe. The 



180 



second in man's confrontation with natural forces in maintaining his existence. The third 
is man's relationship to others — society. Though the specific ideas change, though the 
form of social structures change, the three basic entities remain. They form a stable and 
enduring basis for the curriculum for educating citizens. There emerges a ''tri-ordinate" 
curriculum with three subject-areas; (i) HUMANICS, or the study of the ends and the 
aesthetic dimension of life, being supported by a unified investigation of the humanities 
and the arts. (2) TECHNOLOGICS, providing understanding of the means by which man 
achieves practical tasks, being supported by a unified exploration of the natural sciences 
and mathematics. (3) SOCIOMICS, a study of society or the institutional structure*, em- 
bracing and supported by a unified study of the human and behavioral sciences. 

Figure 4. THE TRI-ORDINATE CURRICULUM 




In everyday life, the citizen confronts all disciplines through environment. Through 
the modem material environment, he contacts applications of natural sciences, not as 
science but as technology. Through the social environment, he is involved with behavior 
and human relationships, but as social institutions and not as social or behavioral science. 
Through the contemporary issues of his time, the citizen confronts a welter of ideas that, 
followed up, lead to the humanities. His human nature impels aesthetic expression in a 
galaxy of forms and through many media, provided, as now, he is not stultified by early 
conditioning to the contrary. It is surely the purpose of education to lead from involve- 
ment in the insistent present to awareness and understanding of its full meaning. That 
little such understanding is now an outcome of the process called education is evident. 
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The individual leaves school, not as a functioning citizen of the Technostate, but as a 
social <nnd economic illiterate. It is not his fault; the process produces the wrong product. 
Moreover, to superimpose a guidance system tends toobscure the fundamental inadequacy 
of the educational process as it now exists. Does in fact such a system not tend to per- 
petuate prostitution of the educational system to nineteenth century concepts? Since the 
products (or victims) of the existing educational process appear to require the ever- 
increasing attention of counsellors, is it not time to investigate the process rather than 
to provide more elaborate ways of palliating its outcome? 

How ineffective it is to confront the citizen head-on with science, rather than to lead 
him to explore it via the technology, is demonstrated by the disappointing results with 
P.S.S.C. physics in the United States. Just now the more appropriate approach is being 
fashioned by a group of technologists under the National Science Foundation. ^\nd how 
ironic that in less tlian a decade after the American people (and evidently the people of 
Canada) were 'sold' on the remedy for American technological obsolescence in the form 
of P.S.S.C. physics, the Russians take another step five years ahead of us by<,putting a 
capsule on Venus! Worse still, enrollment in science courses in the high schools of 
America has steadily declined! Let's stop shining up the bits and pieces of an out-moded 
curricular structure and rebuild a 'system' consonant with the facts of life in the Techno- 
state. Through his relationships with others, through the social institutions that facilitate 
these relationships, the individual citizen contacts the human and social sciences. Why 
• not, therefore, make these points of contact the central foci of education in the secondary 
school? 

All the disciplines diat relate to each of the three major foci then become rich ex- 
plicatory resources contributing to a unity of thought — to an integrated pattern with beauty 
and symmetry and meaning. Yet it is not until the individual sees the harmony and inter- 
relatedness of the three major areas themselves, of Human ics and Technologies and So- 
domies, tliat die great drama of life and of human experience in all its exciting propor- 
tions opens before him. For it is the djmamic interplay of the three entities represented 
by the three subject-areas of the "tri-ordinate** curriculum w'hich have generated man's 
story, which are molding his present world, and which will fashion his tomorrow. From 
such a curriculum, the individual acquires a unity and a perspective conferring a balanced 
and confident master)' of his life-space by which, in turn, he is impelled to render appro-- 
priate and sensible tribute to Caesar and due homage to God. Anydiing short of this in 
the citizen's education today will depose him from the mainstream of life and make of 
him the cultural deprivate of tomorrow. 

Of particular concern here is the sector which we have called Technologies. This 
is defined as a discipline relating to technology and its social, economic, and political 
implications. Technology is seen as that part of the cultural heritage which consists of 
processes for applying organized knowledge to doing practical tasks. Alternatively, 
technology might be regarded as a series of extensions- and elaborations of man's innate 
capacities.. We have only begun to" explore the implications for man of dius expanding his 
being to build an environment that, in turn, reflects back on man himself. 

In Saskatchewan, however, we are doing a pilot-run with quite a transactive approach 
to the technical aspects of technology. It is called the Integrated Processes Plan, being 
an holistic approach to providing comprehension of technology. It is based on taxonomies 
of the two major sectors: Energy and Materials. The four major uses of each of these 
resource media are: 



The basic concept of our plan is 'Process.* Just as the cell is die basic unit of living 
tilings, so the process is die basic unit of technology. We have developed a general model 
for 'Process' which is shown in Figure 5. This may be understood by first considering 
materials processes, then energy processes and then abstracting the general model. In 
either materials or energy processes, there is tlie primary input— the medium to be 
changed, die secondary input or directions about the kind of change to be produced, and a 
third input which we have called the effector input. These three inputs are combined in 
the process to produce the output. The effector input in eachcaseis always energy; it 
serves to change either molecular or atomic arrangement, whether working with energy 
or materials. It does not become part of the output. 



A. Energy: communicating, conditioning environments, supplying 

mechanical motion, and working materials. 

B. Materials: communicating, enclosing and protecting, supporting 

and carrying, and supplying nutrition. 
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Figures 6 and 6A represent panel boards that we've built for use in the laboratory 
and around which laboratory experiences are centered. Each of the boards is headed by 
an array of a partial taxonomy of technology. Underneath the heading are channels running 
horizontally into which illustrative cards may be placed. Particular products exemplify- 
ing the major purposes of technology are chosen and a set of cards illustrating process 
stages for each outcome or product developed. Thus, an extensive array of outcomes may 
be related to the taxonomy by placing appropriate cards in the channels. The full-size 
boards are 4 feet wide and 16 feet long and have four channels. There is one board for 
materials and one for energy. 

We are contemplating a third panel which will facilitate the study of human involve- 
ment (Ergonomics-related) in manipulating technical processes. 

The plan aims to encourage and develop transactive thought modes by involving stu- 
dents in studying both energy and materials processes in systems to achieve projected 
outcomes. The laboratory is used to provide concrete experiences with a range of typical 
selected processes that embrace the whole gamut of energy and materials technology as 
employed in serving the four" types of purposes previously mentioned for each sector. 
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In this critical hour of man's way, it should be evident to all educators that theirs is 
an awesome and compelling responsibility. No snaall part of the task falls upon those 
who are in positions to dispel the apalling and dangerous technological illiteracy which 
schooling has bequeathed to society, Particularlymesnacingis the utter vacuum which Jjias 
been left with regard to the profound social and political consequences of technology. Two 
possible alternatives appear from our present vantage point. The first is to drift along; 
the second is to forthrightly formulate and institute plans which develop thought and action 
modes essential to the maintenance of human freedom and dignity in a world which now 



184 



ERLC 





1 ^ 




















1 ' 











holds ominous prospects for these. 

In Saskatchewan, we've begun to move. Our curriculum committees for industrial 
arts and vocational education have recommended that all technology/- related courses be 
integrated into a holistic approach. It has been further recommended to the provincial 
Department, of Education diat both the names industrial arts and vocational education be 
no longer applied to the public school program. I have given some some of our thinking 
about the Integrated Processes Plan. How about you? 
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Environmental Education 

Frank L. Maravlglta / / 

. , / 

Today, concern for the environment is like the flag and love — everyone is for it. But 
just being for something is not enough. Those of you who are here or reading this paper 
should champion the. cause in light of the tlireat to our ecological balance. 

My presentation, as it involves environmental education, falls into three major cate- 
gories: first, what presently 'constitutes environmental education in most people's minds; 
second, my personal views for a workable solution to environmental problems; and third, 
what part we as individuals play in solving environmental problems and furthering environ- 
mental education. 

Before 1 continue, let me define outdoor education, conservation, and environmental 
education. I shall use the definitions that were presented at the 17th Annual National Con- 
servation Education Association Conference. First, outdoor education is a method of 
teaching wherein established disciplines, topics, and understandings which can best be 
taught outdoors are taught outdoors. Secondly, conservation education is the study of 
man's intelligent use of his natural environment through the development, managenjent. 
preservation, and lenewal of natural resources for his material, cultural, and aesthete- 
needs to benefit present and future generations. Thirdly, environmental education is tl.- 
study of all things surrounding man which affect his existence and is aimed at developinf' 
an informed citizenry, motivated to the recognition of problemis and to collective action 
for solution. 

The first concern that arises in most people's minds is the deterioration of our f ;i- 
vironment. This deterioration, whether it be air, water, soil, noise, thermal, visua/\ 
radiation, population, whatever, seems to be the general view that most people have rowaiu 
environmental education when it is mentioned. These same people are looking to soU'" 
these environmental problems or ills with the same elements that caused them to exist 
the first place. This solution,, the "technology ethic" as I call it, is supposed to resolve 
all of man's problems. Why is this so? 

To illustrate my point, 1 would like to go back as far as tKfe 1920's. The decade of 
the twenties was a time when people were recovering from a war, industry was good, jobs 
were plentiful, business was good, the country estate or retreat was in vogue, and the era 
of good times permeated. 

Then came the crash of the stock market ajid a way of life. The decade of the tliirties 
was an attempt to recover from the depression. It was at this time the American people 
sought out its government for aid to help solve their problems. The WPA, the CCC, na- 
tional and state parks, and road construction were, the impetus in providing opportunities 
for jobs in order for the American people to survive. This was a departure from our 
.American way of life. How many people remember the radical "Townsend Plan"? 

The decade of the forties saw us in another war and tlie recovery from it. Everyone 
was a worker, including women, and technology played a very important part in the winning 
of the war. We could produce cars one day and tanks the next, or vice versa. .Henr>' 
Kaiser could gear his production of libcrvy ships to one each day. Weapons of war were 
built bigger and better than before. Because of the war, the American people were pressed 
into the recycling movement: newspapers, returnable bottles, rags, saving of fats, and 
salvaging metals were the order of the day. The people not only reacted to the need, but 
they had a feeling, and 1 emphasize the word "feeling," of one's doing his share to win 
the war. Before the end of the decade, we were introduced to the atomic age and the jet 
plane. 

The decade of the fifties was what 1 call the institutional era. We constructed more 
schools, colleges, hospitals, and highways than ever before. We could mold the earth'as' 
we saw fit. We became so sophisticated that we no longer called war war but a Korean 
conflict. • • 

The decade of the sixties ushered in the space age. When President Kennedy stated 
that we would have a man on the moon by the end of the decade, he set the tone for that 
era. The youth movement, the idea that technology could and .would solve all of our prob- 
lems, was manifested — i.e., heart transplants, machines to handle people without kidneys, 
the computer, travel to the moon and back (a nice place to visit, but.who wants to live 
there), polio and other diseases were conquered, etc. . We" went from one to two of every- 
thing—two cars, two homes, two TV sets, etc., besides luxury items that were not con- 



188 



ceived before this time. We had reached the point where economic and technological 
sophistication enabled man to control his physical environment completely. But this 
reliance on technology and the American faith in the quick fix produced some of the worst 
environmental problems that beset man. Theusingup of our nawral resoarces, that more 
is better, the quicker we get there is better, and progress was more important, were all 
part of the technology impetus that led us to believe that these problems, generated by 
man's use of technology, could also be solved through technology. It is ironic that the 
problems caused by technology are really the by-products of our efforts to promote the 
general welfare of our society. 

Dr. Jerome D. Frank, in the "Journal of Social Issues," has stated that ''our history 
of incredible inventiveness has fostered the belief that some new technological invention 
can always be devised to correct the evils created by the last one, without causing anyone 
too much cost or inconvenience. No doubt, new inventions will be required to help combat 
new dangers, and all of the diseases created by technology have partial technological anti- 
dotes. But, right now, we have the technique to sharply reduce such evils as air and water 
pollution, if only we could apply thi5m, and the most efficient way to relieve many other 
dangers would be through modifying, the behavior of people, not machines."! u must be 
clearly understood that, as teachery of industrial arts or industrial education, you have 
had a significant part in, or were instrumental in, this "technological ethic." 

. I see the decade of the seventies as the environmental or ecological awareness era. 
If we do not get a hold on some solutions to the many and varied environmental problems, 
we may not make it to "2000 A.D. " If we do, it will not be the quality of life'rthat.we have 
envisioned. And lastly, the decade of the eiglities, which I label as the Quality of Life. 
This decade will be devoted to the improvement of man, his social life, and his behavior 
toward not only his fellow man but, more importantly, his natural resources. 

. An industrialist may understand the engineering detail, the costs, and environ- 
mental consequences of installing or not installing an electrostatic precipitatory but what 
determines or motivates him to install or not install it? Legal penalties; image of self 
and company and, in turn, personal or corporate success; cost of installing the device; 
these are all very tangible reward-penalty motivators. But what about a feeling that it is 
morally right for him to install the device; a sense of personal or corporate responsibility 
to society in the long-run; a desire to be "on the side of good" and equated as "with" 
the environmental movement? 

These, too, are motivators, despite their inrangible' nature. And I. propose that these 
motivators hold their own rewards. If this is true, we should not shy away from using 
this kind of appeals just as positively as we use economics and litigation to achieve our 
environmental objective. 

The second category is that I consider environmental education more of a social 
problem than technological. I, for one, do not believe that environmental problems are 
going to be solved by just more technology or using technology. I have admitted that 
technology will have a part, but it will be effective only when more people become sensi- 
tive or develop an awareness of our spaceship earth and the relationshipof man and his 
environment. 

There is no greater awareness of man and his dependence or relationship to his en- 
vironment than when an astronaut leaves this earth and must carry all of the supports of 
life with him. ■ - 

Because this is a social issue, there are two ways that man might resolve these 
environmental problems. The first approach is to assume that people can be taught to 
change their habits. Have you tried to stop smoking? The second approach is to assume 
that people need not, or wiU not, change and, instead, their environment must bi&Taltered. 
Some examples of these are; Connecticut 'was able to reduce the accident rate in that 
state when it began to enforce the laws against speeding and drut^en driving. Cafeterias 
werfe able to sell more desserts when they were placed first in th^ line of food displays. 
Normally, we think of eating desserts and placing them at the end of the meal, but you 
don't sell desserts this way. Sniorgasbords place their main dish at the end of the line. 
There usually isn't enough room by that time to take a large helping. In each- of these 
cases, the person's attitude was not changed, but his environment was, and so he behaved 
differently. The present approach in dealing with people is to do the first, but so far it 
has proved unsuccessful because solving social problems by changing people is less 
productive than accepting people as they are and cha^ieing their circumstances or environ- 
ment. This is what 1 think we must do if we are to have an effective r.hange toward our 
environment. This involves changing one's environment so that either t.:: 'ilues preceding 
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a behavior or the immediate consequence of it are changed. If we want to save trees, we 
could put a premium on used paper and make it inviting to use recycled paper through 
lower cost, image to a company, etc., but more important than saving trees is that re- 
cycling is the best solution to the ever-growing solid waste problem. If we, the public, 
made it possible (accepted or felt the need) to recycle materials (alter our environment), 
then recycling will be a major contribution to solving some of our environmental problems. 
This will not only make our resources last longer but will give us additional space. 

While behavior is based on cognitions, it is also usually dependent upon situational 
conditions, social habits, and attitudes. Whatlhave been emphasizing is that ju^t loiowing 
the fact (cognitive) that automobiles pollute is not enough. What is important is the feel- 
ing—how people react toward the problem and how a person feels toward another person. 
This is really the apex to solving environmental problems, if man is to live in harmony 
and with respectfor his natural environment. Although man is part of the ecological chain, 
man must begin to FEEL that part and transmit this awareness in public, government, 
private organization, as well as acting as a citizen to promote environmental education, 
Man must inform and make otliers aware of all the environmental concerns, not only to 
others but to himself. 

The advent of the four-day week will help crystallize some of these feelings because 
of man's desire to get close to nature. Recreation or leisure time activities will play an 
Important part in our way of life before the end of this decade. It is the nature of tlie 
animal in man to want to be close to the natural environment. 

George Ash, Jr., in a letter to the editor of "Change** magazine, wrote: 

The major questions of American society are no longer technical questions but rather normative 
(i.e., value and moral) questions. While one can concede that technology can accomplish 
almost any- task, we cannot answer the questions which face ys becouse they ore not technicol 
but moral/value questions. Thus, academia, as society, is faced with the question — 'What 
should we do with ogr technological advances?' This means that moral/value questions must 
be answered SQtisfoclbrily I ^ 

I believe that,..)for the first time in the history of mankind, we can conclude that the 
chief danger to human survival comes from man himself instead of the forces of nature. 
This reminds me of the cartoon character Pogo, who so aptly put it: "We have met the 
enemy and he is un," We must demand of ourselves the same high quality we demand of 
the environment. To say that we can change people's attitudes or alter their environment 
so that they can feel differently toward this environmental exploitation is very difficult 
because tlie overriding values are highly resistant to change, but we must do it. We our- 
selves must not only learn to cope with change, but we r ,ust influence others through 
teaching and example, because our environment fJround us is in constant flux. We must 
teach how to solve problems — the whole process itself— with less emphasis on the facts 
and less developing of technical skills. Thr -olutions to our environmental problems 
require considerations of social implications. We must examine each environmental 
question that comes to mind in what is "ethically and esthetically correct, as well as 
what is economically expedient. An action is correct only when it tends to preserve the 
integrity, stability, and beauty of the biotic community. It is wrong when it tends other- 
wise. "3 

Barbara Ward, British economist and author, has stated: 

All octivities of man take place irutwo^ environments: one is the sociol and moral environment; 
and the other is the natural environment. We have the stewardship of this incredibly beautiful 
planet and, on the other hand, the destiny of our fellow mon.^ 

Now is the time for the people whct^lic about pollution to join the people who do things 
about pollution. This third part of the presentation is concerned with what YOU can do 
to make environmental awareness part of your everyday \iving, as well as what you might 
do in the classroom. Although there is nothing; wrong with our environment, it is the 
mismanagement of our natural resources by main and man's behavior that have caused 
our environmental problems, and the solution must be with people and .their attitudes to 
their part in the ecosystem if we are to survive. 

The homt,. school, and other human institutions working together can bring about 
attitudinal chaji^ves that we need if we are to make it to the 21st Century with quality; 
. To consider building motivation into our education,- we must consider the" domains of 
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cognitive behavior and affective behavior. But more, we must look at them together as 
what I call "attitude-cognitions." People don't say to themselves, "this is cognitive and 
this is affective." Rather, understandings, feelings, and action tendencies become indis- 
tinguishably interrelated to form a behavioral system. These components are independent. 

The social actions ofthe individual reflect his attitudes^cnduring systems of positive 
and negative evaluations, emotional feelings, and pro or con action tendencies widi re- 
spect to social objects. An individual can only have attitudes with respect to those objects 
or things which exist in his psychological world. Hence, if you are talking clean air and 
your audience has never ve.-rured out from under their urban blanket of smog, your first 
task is to make "clean air" a part of that audience's psychological world. " 

As you design instruction for attitude-cognitions — Tm using my term which says we 
have to consider both in terms of ultimate behavioral change — I think it will help if you 
accept at least three components: 

1. The cognitive compcnent . This has to do witli the beliajfe of the individual about 
the object or subject. Probably the mostcritical cognitions are evaluative beliefs. 

2. The feeling (affective) component. This is that sticky element of emotion that is 
connected with the object or subject. Don't forget, both you and your audience 
probably have some very deep-seated emotions about environmental issues. All 
is fair in love, war, and en\^ronmentaleducation — I just made that up, Emotional 
loading can be a potent motivatorl 

3. The third component of attitude-cognitions ta*£ansid**-45the action tendency 
component. This has to do with behavioral readiness.' ^"^^^'^'^^^ 

Each of these three components — cognitive component, feeling component, and action 
tendency component — can vary in intensity and multiplexity. Each of us has a host of 
attitudes. Some are heavily emotional with- minimal cognitive content. Others are intel- 
lectualized — heavy on the cognitive and feelings components, but lacking orientation as 
to direction. In the brief time this morning;, 1 cannot go any further. My whole purp"se 
has been to encouragv. you to take a carefuJ. look at the interrelatedness of attitudes Mid 
cognitions and to make use of this interrelatedness as you communicate — whether it's 
with one individual or by TV to thousands. You are. the face of the decade. Actually, you 
are the face of the whole governmental effort to enhance the environment, "i'our conscious 
efforts to foster both information transferred and favorable attitudes are the most impor- ' 
tant part of your job. - 

Whereas we have exponential growth rates in population, industrialization and con- 
sumption of energy are causes for alarm. We tend to overlook the exponential growth 
rate in the "ecosystem awareness," and that may be our one reason for hope.5 

The following "nuts and bolts" suggestions are only a partial list that you can add 
to for the improvement of our environment: 

RESEARCH AND TECHNOLOGY 

1. Identify pollutants that require investigation. 

2. Air, water (streams, lakes, oceans), pesticides, animals, ther.-aal, metals, and 
chemical waste pollution and cTolid waste disposal must be carried on, not on/'/ in these 
areas but others as well. Results^ of this on-going research must be communicated. 

3. Better methods utilizing rtcla^mCvi fibers. 

4. On the use of sal': in snow states and its -contamination. 
'.^Utilizing solid waste materials and curbing oi some materials. 
G. Seek betfer^ways to reduce oil spills damage. 

7. Must improve^environmental monitoring. ^ ^ 

8. Must identify pollution- problems. | 

9. Must provi'ie data to-define and establish standards. . 

10. Must provide data and evaluate pollution abatement programs. 

11. Must provide scientifically valid evidence that wiU stand up in court. 

12. Must provide the instrumer-.ts for assessing the pollutants. 

13. Must provide a less pollutant transportation vehicle. 

. (Additional information concerning this topic may be obtained by contacting the U.S. 
Environmental Protection Agency.) 

LEGISLATjiON 

1. We as individuals ^jhould support laws and^the legislators who will help improve 
the quality of our environment. . 



2. Environmental quality must be approachied on a regional basis because of the com- 
plex interrelationship of governmental jurisdictions in a region. 

3. Government must work with industry, but laws, regulations, and codes must be 
enforced without discrimination. Local, county, and state government should tolerate no 
"pollution havens." 

4. Proclaim anti-litter month. In Syracuse, New York, we have an "Improve your 
neighborhood" month each spring. Special weeks or months proclaimed by government 
officials could aid in the environmental awareness movement, 

INDIVIDUAL/GROUP PARTICIPATION 

1. Newspaper nflght run a series of pictures, as some have, under the caption "the 
eyesore of the week'" which might shame individuals or companies. 

2. Volunteer your time and yourself to those groups that will make this world a better 
place for all of us. ' 

3. Promote anti-pollurton. 

4. Teach your children not to litter; set an example by ignoring pesticides in favor of 
natural pest control, mulches, and narural fertilizers to control weeds. Change to phos- 
phate-free detergents. Buy only beverages In returnable bottles, etc. 

5. Citizen action. An individual may initiate a cWil suit to enjoin any person, includ- 
ing any federal, state, or local government or agency, who is alleged to be violating any 
prohibition, limitation, criterion, or permit established or issued under the Marine 
Protection, Research, and Sanctuaries Act of 1972 (Ocean Dumping).^ 

6. Plant something green each year; trees, gardens, etc. 

EDUCATION 

1. State and public colleges should play a significant role in establishing programs 
of environmental education that lead to environmental awareness. 

2. Non-major courses should be offered in environmental education to all future 
teachers. 

3. Graduate courses, . workshops. In-service training, educational conferences such 
as thi^ one, should 'provide programs relative to environmental education. Again, less 
on skills and more stress on values should be taufjht. 

4. Elementary grades through high school should establish environmental education 
as an integrated part of their currlculums. 

5. Assess all aspects of environmental education programs currently in progress. 

6. Increased use of gaming, simulations, and role playing of environmental concerns 
could be utilized in our schools* programs. 

7. I. A. automotive classes could set up a program to test emission control. 

8. Provide films — A. V. materials c environmental education — not only^.to schools 
but to the public as well. 

9. As teachers of industrial arts education, environmental awareness should be part 
and parcel of each course instruction. 

10. W?3 must destroy the n\yth, or as I label it the "technological ethic," that tech- 
nology alone can solve all environmental problems. 

11. We must close the circle and use both the cognitive and affective elements if we 
f re to have an effective environmental education program. 

12. We need to apply the syne' dc approac'ito our environmental ''lation program. 

In closing, I would liketoquote v^rrv-^'aph from Charles A. Reich's Dook, The Green- 
ing of America {which, incidentally, ■tv:.-: 7:evlewed in the AlAA Journal along with Future - 
Shock) that sums up my view on env-'v''," acintal education. 

There is a revolutic*.i coming. It will not be like revolutions of the past. It will originate v;Uh 
the individual and with culture, and it will change the political stnicture only as its final act, 
(t will not require violence to succeed, and it canr...> b« successfully resisted by violence. It 
is now spreading with amozing rapidity, fjnd already our laws, institutions, and social stiuctures 
ore changing in consequence. It promises a higher reason, a more human community, and n new 
and liberated Individual. Iti ultimate creation will be a new and enduring wholeness and 
beuuty — a renewed relationship of man tc himself, to other men, to society, to ratrre, and to 
the land.7 . ' ^ 

1^2 " . ' 
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Environmental Education: Implicataons 
for Industrial Arts 

Donald P. Lauda 

It wos a fish! A sousage, a thing coUing Itself o Frankfurter, filled with fish! ... It gave me 
the feelmg that i'd bitten into the modern world and discovered what ft was reolly made of ... ' 
Everything slick ond streamlined, everything made out of somet-hing else. Celluloid njbber^ 
chromium steel everywhere, arc lamps blozing all night, gloss roofs over your Viead, no vegeta- 
tion left, everything cemented over. /-» d i- i ^ mnoi 
' ^ — :George Bowling, late 1930 s 

It is so fantastically ironic that persons such as Bowling and others described our 
fate decades, and even centuries, ago and we did not take the time to listen. In 1272, 
Edward 1 banned smoke-producing coal in London and issued the death penalty for offend- 
ers. Historians will recall John Evelyn's Fumifugium. which was written as a result of 
the failure of London to maintain this decree. Ten years h; ,ve slipped by since Rachel 
Carson's Silent Spring attempted to arouse our consciousness. In spite of these stout- 
hearted efforts, society continues to tolerate the bureaucratically-protected and eco- 
nomically-entrenched causes of a deteriorating Environment. 

Finally, in 1970, we moved from remorse to commitment in this country when the 
President signed the National Environmental Polity Act (NEPA). During the years preced- 
ing this act, the environment was resisted, endured, adjusted to, exploited, and placated 
by special interest groups. But why the sudden urge-f or environmental quality? Why the 
plea for- Environmental Education ^rom such astute groups as the EPA and USOE? One 
only has to look at the exponential growth of te-nnology for his answer. P.ascal, the 17th 
century Frei»ch philosopher and mathematician, amused children with his description of 
rapid growth. He had them imagine a large pond of water with one lily which doubles in 
size each day. On the first day the plant is only one-five-hundred- thirty- seven millionth 
the area of the pond. At th'.s point, there is plenty of time to trim the plant to stop its 
growth. If you wait ten days, the plant is less than one-millionth the size of the pond's 
surface. At this point, we have 99.9% of the pond open and biologically healthy. On the 
25th day, the lily is still only one-thirty-second the size of the pond. The final explosion 
is incredible. ^Vhe progression is from one- sixteenth to one- eighth to one -fourth and 
finally to one-half on the 29th day. We now have one day in which to restore the living 
balance of the pond. 

The same law of exponentiality applies to other forma of life. The lemmings, for 
example,— populate under the frozen tundra and periodically race to the sea in order la 
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maintain balance. The deadly progression of exponential growth has killed many lakes, 
over-populated our cities^ and created the creature comforts, the demands for which have 
progressed to the point where they and the technology for producing them have reached 
the 2bth day, or is it the 29th day? 

, Last month, Senator Gaylord Nelson (p. 33) placed matters in perspective when he 
stated: 

The environment has become a worldwide issue not because of some politician's rhetoric or as , 
o diversion from other grave human concerns, but becouse a deteriorating environment greatly 
Intensifies almost every problem faced by man. And, in addressing the issue^ nothing less is 
involved than rethinking our role ond our responsibilities on the planet, os we once rethought 
earth's place in the cosmos during the Copernician R.evaluHon. 

Between this 1973 convention and the 1974 meeting in Seattle, the progress-on will 
continue to explode as we: ^ 

Dispose of six pounds of waste per person per day 
Throw awoy 100 million tires 
Throw awoy 7 million autos 
Litter the landscape with 1,300 pieces per mile 
Pay $4-1/2 billion for door-to-door trash pick-up 
Increase^ our population by another 2% 
pour 200 million people into our natiorral parks 
Watch OS T,000 communities outgrow their sewage plants 
Dump 500,000 compounds in^o the environment 
Spend $165 million via the EPA 

Spend 36% of the dollar on national defense and J% on notuTol resources and 

another 1% on education 
Increose global economic growth by 4% 
Increase industrial facility investment by 10.2% 

Each of us could add to this list without too much difficulty. And each of us will tolerate 
this degradation without too much difficulty. And, surprisingly, each of us could make a 
substantial contribution in solving many of these ecological problems through our daily 
ro'itine, but more importantly, through our function as teachers. 

As industrial arts teachers, we,can be in a position to help if we are only willing- to 
realign ourselves with curriculum efforts that represent the reality o' the world. Each 
year the request for relevancy is heard from students and some teachers, but stil! we 
cling to "education for the past." Our reliance Is due in part to our lack of understanding 
of a technological environment and its mandates. However, the young people now in our 
classrooms will have to face up to the 29th day if we are not willing to give them v. monistic 
view of our technological society. James A. Swan (pp. 223-229) has stated that students 
need to be knowledgeable about their environment, aware of solutions to problems, and 
motivated to solve them. He emphasizes that man is Inseparable from the problems of 
our society. . It is likely that the legitimacy of the environment as a high-priority educa- 
tional issue is more attributable to human decisions and their two components — informa- 
tion and values. To discuss our technical world without discussing values is sheer suicide 
for our young people. 

Research done in Boulder, Colorado, has shown that persons with a liberal socio- 
political outlook are more concerned about environmental issues (Tognacci, pp. 73-86). 
The degree of concern expr' jsed by young people in this study revealed that their educa- 
tional level also played an important role in their values. We cannot expect to capitalize 
on such data, if we continue to isolate students from socio-political issues in our classes. 
The construction of a cedar chest will not contribute significantly to a student's under- 
standing of what his enyijronment is, will be, or could be. If we are not willing to conr 
tribute the other side of the coin of technological literacy, the socio-political side, our 
students will have no choice but to acquiesce to the system or to look 'for relevancy in 
other curriculum areas. - 

It is very easy for us to rationalize that it is up to the biolofncai sciences to talk 
about the environment. This takes the onus off our back .. .or so it seems. If the inter- 
pretation of industry and - ;hnology ^s our fundamental thrust, we are directly involved 
with environmental concern;:, not just coincidence. The last statement made concerning 
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events that will occur during the next year was that industrial facility investment will 
increase by 10.2%. William Ruckleshaus (p. 6) identified' the results of this growtli, Mc 
said ; 

At this high rote, capacity would double every <,even years. Thus, if pollut-jori controJ lecli- 
nology is 85% effective in existing planfs, it will be |ust VQP/o as effective In cofting gross 
pollution tonnages seven years from r-iw when production of everything. Including contami- 
nants, has doubled, and only 40% as etfc live seven yeors theace, when it has doobled again. 
After three successive seven-year doublings, the octual amount of pollution is 120% more than 
it was 21 yeors earlier before abatement begon, even assuming pollution control at a remarkable 
85% effectiveness level all along. 

Even tliougli we are shifting to a services-oriented society from a heavy-goods 
society, this exponential growtli will require almost perfect abatement technolog>' to 
assure us just an adequate level of amenity and health, let alone the high standard we 
might prefer, ^"'hat does this mean for our proclivity towards demonstrating m.iss pro- 
duction technlquvrji for the pui*pose of understanding efficiency without regard for our 
values or our right to life? Are we to assume diat. other disciplines will automatically 
fill this void, or just might we work together on a multidisciplinary program? It was not 
too long ago that the British government locked their windows and soaked their curtains 
in disinfectant rather than passing legislation. Is 7.his oui answer also? 

It does not take a great deal of effort to cite examples in each of our hallowed areas 
of industrial arts in wliich we could incorporat'.? environmental education. Please allow 
me to give examples in one of these to make my point. Does it matter that: 

We do throw away those 100 millio; tires each yeor: mighf they be recycled? 

We do throw away 7 million autos each year. Is it important ro discuss solutions such as the 
one offered in one city in Mississippi where 300 autos wiJI be shredded daily? 

3.3 million nnetric tons or 2/3 of the oil in the world's waters come from used motor and indus- 
trial oil. (100,000 metric tons come from ship accidents.) 

There are so mony autos in San Francisco that 30 tons of hydrocarbons are placed info the 

atmosphere daily while the autos nre being filled. This 66-year-old enterprise I* finolly 
under attack. 

The trocks that refill the gas stc^on supply of gosolirte resuU in another 45 tons oF hydrocarbons ' 

entering the atmosphere daily. 
Au/os have been banned l"rom downtown in over 70 European cities. Is it jtime to discurs mass 

transit systems rather than tearing down lawn mower engines and fomily autos? 
!s it important that the EPA granted Leors Motors $900,000 :o develop a.Ronsine engine? 
What abrot the Febryciry 15 deodline for the big cities to report to fhe EPA on transportation 

stro egy? ^ ' 

OFFICE OF ENVIRONMENTAL EDUCATION , 

Environmental education programs have appeared in many fr^rms during the past, 
few years. The l^PA, through its field offices, provides us with materials* for our use 
as well as do otlier groups, such as the Sierra Club, among otJiers. Buc the main responsi- 
bility for raising the public's "ensnronmental literacy," as U.S. Commissioner of T.duca- 
tion Sidney Marland puts it, falls squarely on tlie shoulders of the USOE through its )ffice 
of Environmental Education, 

Walter Began, the new director, states that his office has tliree basic functions 
(Environmental Science and Safety', p. 18). Number one is its grant-making activity. 
In fiscal 1972, the Office of Environmental Edu cation awa.ued $3.4 million for 170 
projects. Nunnber tsvo, the office makes resource materialG available for the public; 
number three, it offers technical assistance in educational matters where possible. 

According to Bogan (pi. 19), his office now wants to pull together a number of pack- 
ages of workable programs, curricula, and the like, and aid in making these programs 
work by making them avaiV'.hle to people witli particular expertise. This will focus on 
particular programs rathei .han continuing tp^fiand experimental programs across the 
board. It appears that his department will favor joint programs with otiier federal and 
state offices. Of course, the usual budgetary restraints will effect future grants. Since 
President Nixon felt that $4 miJUon was inflationary, the budget for the fiscal year has 
been reduced to $o million, which is less than it was in 1972. 
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AIAA TAKES ACTION X 

The literature in industrial ^rts during the past ten years d^es not reveal many at- 
tempts to deal with environmental issues. Any models that were written were fuzzy in 
content or imprecisely stated. Unfortunately, it appears that our discipline has accepted 
growth as preordained and has been willing to watch conflict between the. goals of sub- 
systems and the welfare of broader systems. However, we probably cannot- blame our- 
selves, since the growth spurtof technology has placed our entire society into an unprece- 
dented situation. The convention proceedings of the past will reveal that only in the past 
few years have we been willing to state that human life has value in terms' of Its meaning- 
ful relationships. It was these concepts that led the Amer* 'an Industrial Arts Association 
into action. 

In 1971, the Curriculum Committee of the AIAA addredsed itself to the topic of en- 
vironmental education. In the fall, an ad hoc committee was appointed to investigate the 
role of the association. The three- man committee immediately recognized the necessity 
for the involvement of Industrial arts teachers in environmental education. The report 
submitted to the Executive Committee in the spring expressed a need for education at all 
levels, including that for teacher educators; the necessity for fe/ieral funding of pilot 
programs; more publications in our journals, as well as speakers at state and national 
meetings. 

As a result of this preliminary effort, the committee was retained with a broadened 
membership, including representation from all seven regions of the United States. As of 
this date, the committee has nine members, including iflembership from the secondary 
level and teacher education. At the January 1973 meeting of the Executive Committee of 
the AIAA, the ad hoc committee was made a permanent unit under the Elementary Educa- 
tion section of the AIAA. 

In order to assist teachers in the field, the committee is currently preparing a pub- 
lication which is devoted solely to environmental education. This mo.iograph will include: 

Introduction (written by William Ruckleshaus, Director of the Environmental 

Protection Agency) 
The Environment as a System 
Rationale for Study in Industrial Arts 
Examples of On-Going Programs 
Sources' of Funding - 
Careers- 
Resources (Bibliography, Films, and Resource Agencies) 

The monograph will be published by the AIAA and should be Available this fall. 
The future of this committee and the AlAA's role in envlronm*:: ♦•al education relies 
upon a concerted effort on the part of all of us. A phenomenal amount of expertise is 
available within ourownranks, and wehopeto capital!j.cj on this knowledge and experience. 
Input may be directed to the committee memberJn your region or directly to-Dr. Donald 
P. Lauda, who is chairman. . * . . 

... we are thjf strange, culture-boond animal whose biological drive for survival e^v^esses 

iiself generationally. ti , « ■ 

—Theodore Roszak 
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A Report on Environmental Education's Success 

Ray Douglas Lo)'d 

A multitude of environmental education programs have been developed and tested 
nation-wide. The programs, were often hastily prepared to meet the relatively sudden 
demand placed upon the field of education. They were designed to help alleviate the en- 
vironmental problems facing society. Though many of these programs wero unique in 
materials and methods, they shared the same goals £ind objectives. Almos'. ail of the 
programs had a major objective of developing environmental awareness. Totally, the 
programs have had immeasurable success in developing environmental awareness. 

An experimental program at the fourth grade level developed and tested for a doc- 
torate degree at Texas A&M University is one of the- "successful" programs. A principal 
objective of the A&M program v/as to: "Develop a student guidebook on the man-made 
environment to introduce the basic concepts important to developing environmental aware- 
ness."^ Using the concept that the man-made environment caused the environmental 
problems and also provides the only possible solutions to the problems, the guidebook 
was based upon information and material obtained from many sources. 

The development, testing, and evaluation was conducted with methods indicative of 
most doctoral research. Books, booklets, pamphlets, brochures, and Jther printed para- 
phernalia were used in obtaining informatioa. A rough draft of the guf Jebook was followed 
by a series of preliminary sketches to help Illustrate many concepts. The 'i.nished guide- 
book consisted of eight chapters, 152 pages, with 121 colored illustrations. Each illus- 
tration was photographed for slide presentations. 

Following a brief introduction directed toward the students, the first chapter presented 
an explanation of the environment and its implications for n*an. Chapters two through 
five covered the environments of primitive man, ancient man, medieval man, and modem 
man, respectively. The last three chapters were devoted to the present situatio»i of the 
man-made environment in relation to currentt^nvironmental problems and their solutions. 

The guidebook material was presenred Jo fourth grade students for testing with the 
use of photographic slides. The presenta! ions proved successful in atmining the objective 
of developing environmental awareness. Illustrated in Figure 1 are the results of a com- 
parison between the control i^roup and the 'test group scores on evaluative opinionnaires. 
The students in .the test group exhibited a statistically significant gain from the pre-test 
to the post- teat in the mean rating score of 7.8%. 

The success of this small e^^periment is illustrative of most environmental education 
programs. Environmental awareness is being developed, and society is concerned alwut 
environmental quality. This "concern" is expressed by thousands of environmentalists 
through enthusiastic and dynamic orations, as well as sincere and voIumir?ous writings. 
The environmentalists have contributed greatly to environmental education's succes^in 
developing environmental awareness. 

With so much success, the end -to seeking new aid betler materials, methods, and 
programs seems imminent. The success is deceptive. There is no end now and will be 
no end in the near future. Upon a thorough examination, environmental education's suc- 
cess can be compared to die American Cancer Society's campaign against cigarette 
smoking. People are "aware" of the health hazards in cigarette smoking, but this 
"awareness" has not convinced people to stop their deadly habits. Like the habitual 
smoker, the "environmentally aware" public has made only a token contribution to solv- ! 
irig their problem. To convert this apathetic awareness into directed action sbould be 
the major objective of all environmental education progrianis. The value of all knowledge 
can only be measured by the results obtained from its use. Industrial arts is in an ideal 
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Figure l.^Mean response score comparison by treatment, 

situation to promote innovative environmental education programs that produce valuable 
results. 
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Air-Land Pohution in the Environment 

Leslie V. Hawkins 



During ? first half of this century, many studies were conducted to identify and 
understand t'h..; living environmental hazards. These studies produced a concern for what 
is known as preventive mecUcine. Much progress has been made to eliminate such 
scourges as yellow fever, malaria, and diphtheria. In contrast, it has been only in recent 
years that mankind become concerned with the non-living hazards^which can cause 
accidental death, injt...ies or di.cabiJities, or tremendous econo'^ic losses. Previously 
our philosophy has been that these were d\e result of "acts of L and nothing could be 
done about them* We now recognize that most A these are caused hj error in human 
judgment. If we can reduce the human judgment error, we can improve this ecolo.^lcal 
concept. 

Man's success with eradicating the biological hazards has left him in apathy toward 
physical hazards and. iheir inter- relationships. The growth' of technology and social 
behavior has raised the price of physical hazards so that they no longer can be ignored. 
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At. the beginning of the twentietli century, there cff?*.^ upon the American scene a 
Jovice which first was considered a rich man's toy — the automobile. Today it is the poor 
man's i.^cessity. This machine has completely changed ou." environment and the social 
patterns under which we live. At first, society tried to ignore it and provided no controls 
whatsoever. As a result, we have a patch- work of regulations which have developed piece- 
meal and are quice ineffective. This device has polluted the air, scr^rred our landscape,, 
and claimed our lives. 

This presentation is addressed to the problems created by the vehicles powered with 
internal combustion engines. This machine, which has been in our midst approximately 
70 years, has been a tremendous blessing to mankind in providing an economical source 
of rapid transit. It also has been a curse in expanding die effects of human emotions and 
errors. 

The latest year for which completi2 records^ are avir'i-^ble, there were ar proximately 
56 thousand people killed within the United States by auromobile accidents. Usually it is 
not pointed out that 12 thousand survivors generally die \vithin the year as a result of 
these accidents. Anorhci 12 thousand victims become a? vegetables because of them and 
have to be cared for the rest of their lives inster.d of becoming useful citizens. This 
makes a total cost in lives of 70 thousand peopie — men, women and children — lost to 
society each year. This is more people than live in a county such as Brazos County, 
Texas. In addition to the 70 thousand referred to previously, 4 million are injured. These 
accidents cost from 12 to 14 billion dn'^grs annually. This economic loss from the auto- 
mobile would make a tremendous impact upon our national debt. For the approximately 
one hundred million drivers, the cost per-indi\ ic^ual for these accidents would amount to 
about 4)140. 

It is time for us to begin to alter the relationship between the physical environment 
of man and t|iis machine. To overcome any problem, we must first understand its cause. 
A few years ago a major .energy company had a slogan "Let us put a tiger in your tank." 
We must recognize and cope with diis "tiger" in our midst. We are told that many years 
ago in India when a tiger invaded a community, the resiiients would band together to drive 
him out. This is what we are going to have to do if we are going to survive — band together 
to control this beast in our midst. Most of us do not have this ^';!ger" in our sight, much 
less by the tail. 

Examine the damaged vehicles in a salvage yard of your city or community and you 
will begin to comprehend the immensity of the problem. This examination will indicate 
not^only the economic loss, but also the injuries and heartaches. Multiply your findings 
by 4 million accidents annually and you begin to "get the picture." 

For many years, industrial arts has had as one of its major objectives the teaching 
of consumer knowlec'ge. This objective involves fhe intelligent purchase and use of con- 
sumo goods and products. We certainly have failed with thi9 objective when applied to the 
automobile. Its exhaust fumes pollute the air; its noii.b disturbs the environment; its 
wrecked and abandoned bodies or discarded parts mar the landscape; and it contributes 
to the loss in human lives and in the economy. No one is dvocating elimination of our 
modem modes of transportation, but they are advocating controls. iMahy of the problems' 
created by the iiitemal combustion engine — more specifically, the automobile — are 
brought about by a lack of understanding of the natural laws which govem it. When we 
ignore the laws of physics and nature, we are a menace to everyone, including ourselves. 

One of the physical laws involved is the coefficient of friction— the relationship of 
speed with the mechanical condition (e.g., brakes) of the vehicle and the road surface. 
Stopping distance is increased on a wet surface in direct relationship between the three 
elements pointed out previously — speed, condition of vehick, and condition of road sur- 
face. Trying to stop on a wet surface produces the same effect as increasing the speed 
on a dry surface. • , ■ . ; 

Anothei area in which v/e need to bf* more knowledgeable is reaction time — the tifne 
necessary to recognize a situation and react it. The reaction time for the average* 
driver is three-fourths of a second. . The greater the speed, the greater the distance 
covered during the reaction time. 

iThe natural laws also affect such driving factors as sight distance, steering control, 
and stopping distance. Show storms, fogs, rain, blowing dust or smoke, as well as dark- 
ness reduce the distance ahead which can be sc^en clearly. Ice, water, and snow on the 
roadway and bridges affect' the steering control and increase the stopping distance. AH 
of these may or may not be encountered on any one single trip or journey, but all are a 
factor at one time or another, and then the speed and trip distance must be adjusted 
accordingly. 
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Following the crash of a vehicle into another object (the primary c ;ash), a second 
crash takes place within 'a few. hundredths of a second. This secondary crash is caused 
by an object within the vehicle coming into contact with a fixed object blocking its path, 
such as the instrument panel, the windshield, or the steering wheeL It is during the 
secondary crash that the human body receives its injuries unless it is properly restrained 
or "cushioned/* 

Since 1966, government regulations require mat safety belts be placed in the auto- 
mobile for use bv its occupants, and yet surveys show that only 20% to 30% of these wear 
the safety beltd^ and only 3% to ^% wear the shoulder harness. The National Safety 
Council states that 10 to 15 thousand lives a year could be saved if 100% of all occupants 
wore restraining devices. Since about 1968, automobile manufacturers have been required 
to install the shoulder harness. Conduct your own survey and observe the number of 
occupants wearing the shoulder harness during one trip through town. Only occasionally 
is one observed in use. Yet th''':e same ind'viduais would not think of shipping a treasured 
article across tov/n by placing it in a cardboard or metal box without sufficient restrain- 
ing material or padding around it and securely fastened. These are the same individuals 
who will ship their most precious cargo — their children and themselves — across town 
in a metal box with no restraining devices in use or the doors securely locked. 

Considerably more research is needed on passive restraining devices such as in- 
flatable bags, automatic restraining belts, helmets, nets and padh, or retractable shock 
absorbers, before they will be. insjtaJJed in all vehicles. The.se items arc being tested 
to determine how effective they would be in reducing tlie energy reaching the occupant 
during a crash. Other features which have been developed, and some have already iDeen 
installed to protect the occupants, are a modified contact surface, such as rounded cci.jers 
to soften the edges, and cushioning on the parts with which the Individual c'^r*'^^ in con- 
tact. The recessed steering wheel and the collapsible steering wheel hp^'o been installed 
in many mode Is. ^ \^ 

There are many areas in which improvements are neede^un the over-all engineer- 
ing design. These include a stronger passenger compartmp"..c, controlled energy absorp- 
tion, and a more extensive monitoring system to alert driver of conditions developing 
within the vehicle. Some of the latter already in u'-^ are rht? indicators for oil pressure 
and' the fual supply. Others which would ""^ useful ar« air pressure in tires, wheel 
alignment, faulty steering or braking, and coefficient of friction between the tires and 
tlie road surface. © 

Since 1966, manufacturers have been required t.; install safety belts in all passenger 
vehicles, and in 1968 the shoulder hc/mess became mandatory. There has iDeen more 
consumer resistance to the use ofthese safety features th/;.v 'o any other consumer product 
on the market. According to Dr. D, Toms, Director of the National Highway Safety 
Bureau, in a 1970 presentation at an insurance symposium,^ they had not been able to 
document a single fatality belbw 60 m.p.h. for persons wearing their upper and lower 
safety belts. 

It is imperative that all drivers change their attitudes toward or become more 
knowledgeable about the physical forces involved in motion, as momentum, inertia, cen- 
^- trifugal force, and gravity* 

The lien's media h«s done much to make us aware of the condition of the air over our 
- major ^citit . There is no question but that the pollution^contributed by the a'ltomobile 
is being reduced. The Environmental Protection Agency has set standards ior the amount 
of reduction of hydrocarbons — 97% when compared with uncontrolled engines, 96% for 
carbon monoxide and 93% on oxides of nitrogen.^ As of today, engines are producin*^ 
80% less hydrocarbons than the uncontroUed ones. Carbon monoxide has been reduced' 
by 70% and oxide of nitrogen by 50%. Because of the photochemical smog, California 
has one of the strictest, pollution laws of any litate, and it is still below the national 
stand;*.rd. 

in teaching consumer knowledge, we must emphasize to our students that th^^v should 
be aware of the exhaustsystems on the internal combustion engine which must be properly 
maintained in order to keep the emission rate:? low. Maintenance is the key to efficient 
operation of any.erigjpe or motor. 

We should analyze our contributions to other pollutants of the air, such aS our fire- 
places and heating ijystems which use fuel oil. These should not be eliminated, but their 
operation made more efficient. Any environment that endangers the national health 
sh ild be improved. Those who demonstrate and chant slogans ^then roar away in their 
gasoline-powered vehicles have contributed little to the solution to the, problem. Mankind 
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will never solve all of his p. >blems. As one problem is solved, another is created. Much 
effort and research is being done in an attempt to solve these problems. Even the amount 
of dele: time at traffic lights is h^^ng considered in respect to the amount of emission 
^'rom thu waiting vehicles. " 

The impending fuel shortage and rntioninr; may have some plus benefits if it forces 
tlie American public to use mass transportation. A few years ago, the younger genera- 
tion spent considerable time pointing out the problems of our way of life. Let us hope 
mankind never runs out of problems to solve. 

Some of the simple things that can be done to further reduce air pollution and traffic 
congestion are: 1. Reduce the horsepower of the engine. 2. Return to the standard trans- 
mission. 3. Stagger the work days and/or hours to r^'stribute the high-intensity traffic 
over a longer period of time. 4. Encourage car pools by providing locator service, e.g., 
preferential parking facilities, for car pools. 

Mass transit possibly is the best solution to our traffic dilemma. One bu? carrying 
tu people requires less space than 60 cars, each carrying one person, and bus engines 
can be improved to reduce the emissions. Mass transit can be'^encou raged by providing 
exclusive bus lanes, thus speeding the flow of traffic. ^ ; 

Land pollution can be observed around service stations, salvage yards, and landfills. 
Much of the waste from these is washed into our streams and lakes, killing fish, birds, 
and wild animals. Much of this material could be recycled and placed back into production 
instead of being left to pollute the water and mar the landscape. Too often the landfills 
and the abandoned vehicles found along our streets and countryside provide breeding 
grounds for rodents and insects. 

Only a few of the -problems connected with or the result of our modes of transporta- 
tion and their effect on the environment have been touched upon. Many of these referred 
to will provide research for tlie scholars of the future, but it is going to take time, pa- 
tience, dedication, and money. Then the public will need to be educated to accept the 
changes and tlie higher cost. 

Economics plays a great role when a decision is reached to support these changes 
and hopefully improvements. For example, examine the reasoning in making the selection 
to purchase an automobile. Many or most of the safety features are a^vailable for all 
vehicles placed on tlie market each year, but they raise the cost. Too often the decision 
is reached, especially by tJie younger buyers, based upon tl'.e origiral cost, economy of 
operation (e.g., miles per gallon of gas), lines, color, or the "in" model and make of the 
day. 

We — the industrial arts teachers — can make an invaluable contribution to humanity 
if we can bring our young students to the point they will weigh their decisions in making 
a purchaseof and in maintaining any consumer product. We must accept this responsibility 
of leading them to recognize the value of weighing their decision in terms of assessing 
their values. Which is more important? Economy or safety? ^ Fashion or practicality? 
Need or want? With knowledge and judgment, perhaps they can attain any or all of these. 

FOOTNOTES 

(1) Dean W. "^effers, "Opening Remarks,'* Insurance Institute for Highway Safety. 

Proceedings of 1970 Symposium (Washington, D.C., June 1970), p. 2. 

(2) N. 1. Bohlin, "A Statistical Analysis of 28,000 Accident Cases with Emphasis on 

Occupant Restraint Value," Institute of Transportation and Traffic Engineering. 
11th Stapp Car Crash Conference (Safety Society of Automotive Engineers, 485 
Lexington Ave., N.Y,, N.Y. 10017, 1967), p. 307. 

(3) William Haddon, Jr., "What We're Talking About," Insurance Institute for Highway 

Safety. Proceedin gs of 1970 Symposium (Washington, D.C., June 1970), p. 18. 

(4) Douglas W. Toms, "Address," Insurance Institute for Higrhway Safety. Proceedings 

or 1 970 Symposium- (\^' shingtoh, D.C., June 1970), p. x72. 

(5) Pamphlet; "Let's Have Clean Air — But Let's Not Throw Money Away." Chrysler 

Corp., Research and Editorial Services, P.O. Box 1919, Detroit, Mich., 48231), 
p. 2. 
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Developing Educational Games for Industrial 
Education Classes 

Thomas Wripht 

Learning should be fun. How much better our classrooms and laboratories would be 
if we all accepted this concept. How much better the student's interest and achievement 
would be if they perceived our laboratories and classrooms, as a fun place to be. 

To increase the enjoyment of learning, many teachers have discovered the ancient 
art of game-playing as an effective teaching device. Lagemann (1968) reported,, "Game- 
playing, once only a pastime, has become a potent fresh technique for solving problems, 
grasping abstract ideas, and learning by doing (p. 20)." 

Games take advantage of the motivation inherent in children's love for simulation, 
role playing, and fantasy. A social studies teacher in a Boston suburb reported, "Before 
we started on games, you could watch the youngsters counting the final minutes before 
the bell rang, but when you have a game going, the main problem is to get the kids to stop 
playing (Lagemann, 1968, p. 20)." 

WHAT IS A GAME? 

Games are a r/pe of simulation which presents a representation of reality in a com- 
petitive play format. Gordon (1970) defined games as "any simulated contest (play) among 
adversaries (players) operating under constraints (rules) for an objective (winning) 
(p. 8)." Games may also be seen as selected teaching-learning techniques to which the 
element of play has been added u increase student motivation (Wagner, Christophel, & 
Gilloley, 1964, p. 8). 

WHAT WILL GAMES DO? 

Games help fulfill many objectives in the classroom, Gordon (1970, p* 18) suggested 
that games increase student motivation, clarify difficult concepts and processes, help 
socialize the student, and integrate classes of diverse ability levels. 

Another strong asset of games lies in the personal involvement afforded the students. 
The student is allowed to explore a system with freedonn. He sees an immediate purpose 
in his activities. He also makes decisions about his actions and sees the results immedi- 
ately in a non-threatening environment. Through games, the teacher is placed in a helper 
role and is seen as an assistant to the child in his effort to learn. (Dereli, 1969; Inbar & 
Stroll, 1970) 

Rogers and Kysilka (1970) summarized the effectives of games as follows: 

... we can look to simulation games as changing the teacher's role: reducing the discrepancy 
between school and "real life"; involving students as active learners; and motivating children 
to go be/ond traditional expectations in knowledge and understanding (p. 95). 



HOW ARE GAMES DESIGNED? 

Many games are commercially available for traditional "academic" subjects at all 
levels of school. . Games may be purchased for students from kindergarten to graduate 

/levels in a wide variety of subjects, but games for industrial arto are almost nonexistent. 
Therefore, industrial arts teachers '.vill need to develop skill in designing their own edu- 
cational games. . 
The absence of games for industrial arts need not be seen as a negative force. 
Stark (1968) suggested "the creation, implementation, and execution of 'games' as a source 
in the educative process is exciting and stimulating for both students and teachers (p. 43)*" 
Learning from games occurs from several different phases. Abt (1967, p. 93) sug- 
^ gested that there are three major phases of games which must be considered: game de- 
sign» game play» and game analysis. 

The design process for educational games may be summarized into several major 
guidelines. These include (Gordon, 1970; Kelly, 1970): 

1, Gam e putpose : Clearly state the specific educational objectives for the game. 
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Stark (1968) suggested, "If one is interested in questions, methods of inquiry, and possible 
solutions, then 'games' offer not only the opportunity to learn specific and factual mate- 
rial, but such learning as intuition and imagination (p, 43)." 

2. Scope: Determine the scope of the game in terms or the issues to be considered 
and the setting in time and geographic area. Rogers and Kysilka (1970) stated games are 
"a selected representation of a physical and/or social phenomenon... (p. 97)." These 
phenomena must be selected and placed in an appropriate setting. 

3. Key actors : Identify key actors in the game process, whether individuals, groups, 
organizations, or institutions, Towler,Montgomery,aridWaid(1970) listed three questions 
which must be answered about the players: "Who are the player?^ or actorii? What kinds 
and how many are needed (p. 96)?" ' 

4. Player goals: Define the objectives of the actors in terms of wealth, power,, 
influence, or other rewards. 

5. Player rules: Five major factors constitute the rales of the game: (A) Player 
Resources — the information and resources (money, men, states, etc.) each player re- 
ceives; (B) Decision Rules — the procedures and criteria players use in determining 
courses of action; (C) Player Interaction — the sequence of play ainong the participants 
in the game; (D) Constraints — external limits on what a player may do and may not do 
in playing the game; and (E) Scoring — the win criteria of the game (Gordon, 1970, 
pp. 123-131). In discussing rules, Kelly (L970) stated, "Make the rules of the game 
simple and easy to understand (p. 119)." 

6. Presentation: "^hoose the form of presentation for the game. Common forms of 
game presentation are discussed in the next section of this paper. 

WHAT ARE THE CHARACTERISTICS OF 
EDUCATIONAL GAME PLAY? 

The second phase of learning from games suggested by Abt was game play. Most 
educational games contain play characteri'^'rics more encompassing than the purely com- 
petitive type found in traditional games. Gordon (1970) wrote "...serious games are 
seldom pure competition where one person wins and everyone else loses; The cooperative 
aspect of most real-life situations is built into games, and wanning Is urually a relative 
thing (p. 8)." 

Game play is based on dynamic process where many aspects can be treated simul- 
taneously. Seldom should game play be centered on a list of facts. (Gordon, 1970, p. 134) 

Game play is, in efi'act, dress rehearsals for adult living. Through games, the future 
is brought "...into the present and thrusts the youngster into situations where adult 
skills are needed to win (Lagemann, 1968, p. 21)/* 

WHAT IS GAME ANALYSIS? 

Abt's third phase of learning from games is game analysis. Educational games, un- 
like other types of games, have a learning component. To facilitate this leaminf^, accord- 
ing to Kelly (1970), the teacher should make ". . .use of critique at the compJ'jiion of each 
round co "solidify" the knowledge gained (p. 119)." This critique or analydis ".. . is best 
carried out immedlatelyaftertheendof a game, when interest is high (A'ljt, 1967, p. 118)." 

WHAT ARE THE COMMON GAME FORMATS? 

Game formats may be categorized into two basic groups: Role-playing games and 
graphic games. Role-playing games usually require ^ minimum of materials and are. 
". . . used primarily in games that t3ach processes in'/olving much negotiation, bargain- 
ing, compromise; in general, human interaction (Gordon, 1970, p. 11)." 

Graphic games are used to represent gr^^phically the processes under study and 
usually require teacher- or commercially-developed materials. Phillips (1967, p. 89) 
listed four major types of graphic games: Bingo -type games, track games, card games, 
and domiino games. 

WHAT CRITERIA SHOULD BE USED EVALUATING GAMES? 

All educational activities should be evaluated, and educational games are not an 
exception. Abt (1967) seated, ''Games should be evaluated on their operability, motiva- 
tional effectiveness, intellectual content, and relevance (p. 118)." To accomplish this 
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type evaluation, F ranz Armbruster, creator of the commercial game, "Instant Insanity," 
suggests a series of questions as a "personal criteria biased by all kinds of prejudices 
(Games Children Play, 1969, p. 95)." 

U Is the game fun — If it isn't fun, forget it. You might as well do the regular classroom work. 

2. Are the elements of the game really those of the subject you're trying to teach? If the les- 
son is on Spanish phroses, o game about men in Madrid or Borcelono isn't going to help, un- 
less it uses Spontsh phrases. 

3. Is the game behavior specific? In other words, does the scoring and winning depend on 
skill rother thon luck? 

4. !s the game setf-perpetuaJlng? Con a child, once tcught the game, teach it to his peers? 

5. Do even the losers benefit in some way — preferobly by improvement in the gome skill? 

SUMMARY 

Games show great pro mitJc for tlie classroom. "The "games theory" is not a panacea 
for all educational ills, but possibly another important tool to prepare children for life 
(StarK, 1968, p. 64)." Games should be viewed and used as an educational tool. If games 
are developed "around the things that appeal to children ... they'll enjoy the game and 
learn something from it (Games Children Play, 1969, p. 96)." 
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Occupational Ganges with Implications 
(or Disadvantaged Students 

Robert Hlldebrandt 

The following game will introduce participants to a simulated gaming effort. The 
reference game provides a specific example from which the discussion can proceed. 
Direct examples include identification of basic d'^cisions, type of game, introduction of 
luck, degree of simplification, structure of the game, manipulation of opportunities, and 
the enthusiasm and excitement of gaming. The game includes an instruction sheet and 
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six student profiles. The profile sheets portray students from varying backgrounds. While 
the analyzari'on of interactim between diese students could act as the basis for an instruc- 
tional goal, the game as u'' .d in this instance is only demonstrative. 



REFFRENCEGAME RULES 

Purpose: 

The purpose of this game is to acquaint the participants with some gaming techniques 
and provide common experiences for references in the following discussion. The refer- 
ence to high school students is a demonstration of manipulating goals. 

To Win: 

The players have 50 points (pts.) to start. To win, the player mu -t accumulate iOU pts. 
Procedure; 

1. The spinner will be used to determine the subject of the decisions. The decisions 
will be simulated by the toss of the dice. 

2. The spinner will be used first by the player getting the highest score in the pre- 
game dice toss. Incaseof a tie, a run-off toss will be held. After the spinner determines 
the subject, all six players, starting wiji the first to sDin, will throw the dice and record 
their gain or loss directly on the profile sheet in the subject area. After all six players 
have thrown the dice for the subject area, the spinner passes one player to the left, and 
the process is repeated until a win is recorded. 



STUDENT PROFILE 

Name -Mike 

- Indian American Paints needed ta 

- Lives in an Indian sectran af innercity area Win - 100 

- Has rpading hardship -> 



Subject * Thrawn Gains ar Lasses Paints ta Start 50 



Street 


2,3,4 
7, 9, 10, 11 
6, 8 

5, 11, 12 


. Dope Bust - loss 5 pts. 
Gong Fight - lose 10 pts. 
Good Will Activity - gain 10 pts. 
Occupational Activity - gain 15 pts. 




Summer Activity 


7,9 

6, 8, 10 
3, 4, 5, 11 
2, 12 


Do Nothing for the Summer - lose 10 pts. 
Summer Job - goin 10 pts. 
Good Summer Job - goin 20 pts. 
Summer in Europe - gain 5 pts. 




Occupatianal 
Orlentatian 


9, 10, 11 
5, 6,8 
4,7 

2, 3, 12 


Vocotionol Troining - goin 10 pts. 
Industriol Arts Progrom - goin 15 pts. 
Coreer Classes - goin 5 pts. 
Academic Subjects - lose 10 pts. 




Educotian 


3,4,5, 7, 9, 11 
6, 8 
2, 12 


Drop-out Before Groduotion - lose 5 pts. 

Graduote - gorn 10 pts. 

Graduote With Honors - goin 20 pts. 




Family 

/ 


2, 12 
3,5,11 
4, 10 
6, 7, 8, 9 


Institutionalized - lose 5 pts. 
Without Original Parents - goin 5 pts. 
Without One Parent - gain 10 pts. 
With Originol Porents - goin 15 pts. 




Police Record 


6, 7,8 
5,9 

4, 10, 11 
2, 3, 12 


Convicted of o Felony - lose 5 pts. 

Arrested for o Misdemeonor - no goin 

Arrested but Releosed Becouse of Pressure - goin 1( 

Cleon Record - goin 20 pts. 




College 


6, 7,8 
3,5,9,11 
4, 10, 12 
2 


No College - lose 5 pts. 
Community College - gain 5 pts. 
Stote College - gain 10 pts. 
Ivy League University - gain 20 pts. 
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STUDENT PROFILE 

Name - Jose 

- jpaii;«;h American 

- Lfves at poverty level in inner-city Points needed to 

- Above average student 



Subject "^Thrown Gains ar Losses Points to Start 50 



Street 


2, 3, U, 12 

4, 6, 10 

5, 8,V 
7 


Dope Bust - lose 10 pts. 

Gong Fight - lase 5 pts. 

Good Will Activity - gain 10 pts. 

Occupational Activity - gain 15 pts. 




SitmmPr A.r^ti\/if\/ 
^Ulii Ills? 1 r^\^% 1 V 1 ' y 


4, 6, 10 

5, 8,9 
3, 7, 11 
2, 12 


Do Nothing for the Summer - lose 10 pts. 
Summer Job - gain 10 pts. 
Good Summer Job - gain 15 pts. 
Summer in Europe - gain 5 pts. 




Occupational 
Ori entation 


4, 9, 10 

5, 8,9 
7, 11 

2, 3, 11, 12 


Vocational Training - gain 5 pts. 
Industrial Arts Program - gain 10 pts. 
Career Classes - gain 15 pts. 
Academic Subjects - lose 5 pts. 




Education 


6, 7,3 

4,5, 9, IQ, 11 
2, 3, 12 


Drop-out Before Graduation - lose 5 pts. 

Graduate - gain 10 pts, 

Graduafe Wfth Honors - gam 15 pts. 




Family 


2, 3, 12 
4, 10 
6,8 

5,7, 9, II 


Instituttanalized - lose 10 pts. 
Without Original Parents - lose 5 pts. 
Withojjt One Parent - gain 5 pts. 
With Original Parents - gain 15 pts. 




Police Record 


5,9 
6,7 

2, 3, 8, 12 
4, 10, 11 


Convicted of o Felony - iase 15 pts. 
Arrested for a Misdemeanor - lose 5 pts* 
Arrested but Released Because oF Pressure - gain 10 
Clean Record - gain 15 pts. 




Callege 


6, 7, 8, 11 
9 

4, 10 
2, 3, 12 


No Callege - lose 5 pts, ■ 
Community College - gain 10 pVs* 
State College - gain 15 pts. 
Ivy League University - gain 20 pts. 
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STUDENT PROFILE 



Name - Sam 

- Black- 

- Lives around third generation welfare people 

- Has scholastic ability but little interest iw school 

* Thrown 



Subject 



Gains or Losses 



Pointi needed to 

Win - :oo 

Points to Stci-t 50 



Street 



7, 5 
6, 8,9 
2, 3, 11, 12 
4, 10 



Dope Bust - lose 5 pts. 

Gang Fight - no gain 

Good Will Activity - gain 10 pts. 

Occupational Activity - gain 15 pts. 



Summer Activity 



6, 7, 8 

3, 5, 8, 1 1 

4, 10 
2, 12 



Do Nothing for the Summer - lose 5 pts. 
Summer Job - gain 10 pts. 
Good Summer Job - gain 15 pts. 
Summer in Europe - no gain 



Cccupationcl 
Orientation 



6, 8 
7,4 

5, 9, 10 
2, 3, 11, 12 



Vocational Training - gain 15 pts. 
Industrial Arts Program - gain 10 pts. 
Carter Classes - gain 5 pts. 
Academic Subjects - lose 5 pts. 



Education 



6, 7, 8, 11, 12 
3, 4, 5, 9, 10 
2 



Drop-out Before Graduation - lose 5 pts. 

Graduate - gain 10 pts. 

Graduate With Honors - gain 20 pts. 



Family 



A, 10, 11 

5, 9 

6, 7, 8 
2, 3, 12 



Institutionalized - lose 5 pts. 
Without Original Parents - gain 5 pts. 
Without One Parent - gain 10 pts. 
With Original Parents - gain 20 pts. 



Police Record 



4, 5, 10 
6, 7, 8 
9 

2, 3, 11, 12 



Convicted of a Felony - lose 10 pts. 
Arrested for a Misdemeanor - lose 5 pts. 
Arrested but Released Because of Pressure - gain 10 
Clean Record - gain 20 pts. 



College 



6, 7, 8 
4, 5, 9, 10 
3, 11, 12 
2 



No College - no gain 
Community College - gain 10 pts. 
State College - gain 15 pts. 
Ivy League University - gain 20 pts. 
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STUDENT PROFILE 



Name - Al 

- White 

- Lives in innercity oreo Paints needed to 

Win -100 

- Average student 



Subject * Thrown Gains or Losses Points to Stort 50 



Street 


2, 3, 11, 12 

4, 10 
6,8 

5, 7, 9 


Dope Bust - lose 10 pts. 

Gong Fight - lose 5 pts. 

Good Will Activity - gain 5 pts. 

Occupational Activity - goin 10 pts. 




Summer Activity 


2, 3, 12 
6, 8, 9 
5, 7, 1 1 
4, 10 


Do Nothing for the Summer - lose 10 pts. 
Summer Job - goin 10 pts. 
Good Summer Job - gain 15 pts. 
Summer in Europe - gain 5 pts. j 




Occupational 
Orientotion 


5, 7, 9, 1 1 

3, 6, 8 

4, 10 

2, 3, 12 


Vocational Training - gain 15 pts. 
Industriol Arts Progrom - goin 5 pts. 
Career Classes - goin 10 pts. 
Acodemic Subjects - lose 10 pts. 




Educoti.on 


3, 4, 10, 11 
5, 6, 7, 8, 9 
2, 12 


Drop-out Before Groduotion - lose 10 pts. 
Graduate - gain 10 pts. , ~ 
Graduate With Honors - goin 15 pts. 




Family 


2, 3, 11, 12 
4, 5, 10 

6, 8 

7, 9 


Institutionalized *■ \ois 10 pts. 
Without Original Porents - goin 5 pts. 
Without One Porent - gair. 10 pts. 
With Original Parents - yain 15 pts. 




Police Record 


2, 3, 11, 12 
6, 8, 9 

4, 10 

5, 7 


Convicted of a Felony - lose 10 pts. 
Arrested for a Misdemeonor - lose 5 pts. 
Arrested but Released Becouse of Pressure - goin 5 
Clean Record - goin 15 pts. 




College 


6, 7, 8 
4, 5, 9 
3; 10, 11 
2, 12 


No College - lose 10 pts. 
Community College - gain 5 pts. 
Stote Codege ^ goin 10 pts. 
Ivy League University - gain 15 pts. 
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STUDENT PROFILE 



Name - Nofe 

- Black 

- Lives In inner city area 

- Superiar Student 

Subject ^ Thrawn 



Gains ar Lasses 



Paints needed ta 
Win - iOO 

Paints ta Start 50 



Street 



5, 9 . 
4, 10 

6, 1, n, 12 
2, 3, 8 



Dape Bust - lase 15 pts. 

Gang Fight - lase 10 pts. 

Good Will Activity - gain 10 pts. 

Occupational Activity - ^ain 15 pts. 



Summer Activity 



2, 6, 12 

3, 4, 10, 11 
5, 3 

7,9 



Do Nothing for the Summer - lose 10 pts. 
Summer Job - gain 5 p»s. 
Good Summer Jab - gain 10 pts. 
Summer in Europe - gain 15 pts. 



Occupational 
Orientation 



1, 3, 4, 11, 12 

5, 9, 10 

7 

6, 8 



Vocational Training - lose 5 pts. 
Industrial Arts Program - gain 5 pts. 
Career Classes - gain 10 pts. 
Academic Subjects - gain 15 pts. 



Education 



6, 8 

3/ 4, 1, 9 
2,5, 10, 11, i:^ 



Drop-out Before GroduoHon - lose^ 15 pfs. and 
next tunn 

Graduate - gam 10 pts. 

Graduate With^Honors - gain 20 fits. 



Family 



5, 6 

9, 10, n 

2, 4, 8, 12 

3, 7 



Institutionalized - lose 5 pts. 
Without Original Parents - no gain 
Without One Parent - gain 5 pts. 
With Original Parents - gain 15 pts. 



Police Record 



2, 3, n, 12 
6, 8,10 
7 

4, 5,9 



Convicted of o Felony - lose 15 pts. 
Arrested for o Misdemeanor - lose 5 pts. 
Arrested but Released Because oF Pressure • 
Clean Record - gain 15 pts. 



gain 10 



College 



5, 6, 7 

3, 8, 9 

4, 10, 11 
2, 12 



No College - lose 15 pfs. 
Community College - gain 5 pts. 
State College - gain 10 pts« 
Ivy League University - gain 15 pts. 
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STUDENT PROFILE 

Nome - Tom 
-WASP 

- Uves in a $75,000 house in the suburbs Points needed to 



Subjc'Ct 


^ Thrown 


Gains or Losses Points to Start 


50 


Street 


2, 3, n, 12 

4, 10 

5, 6, 8, 9 
7 


Dope Bust - Jose 15 pts. & next turn 
Gcng Fight - lose 5 pts. 
Good Will Activity - goin 5 pts. 
Occupational Activity - gain 10 pfs. 




Summer Activity 


4, 5, 10 
2, 3, 11, 12 
6,9 
7, 8 


Do Nothing for the Summer - lose 15 pts. 
Summer Job - goin 3 pts 
Good Summer Job - gcin 5 ots. 
Summer in Europe - gain 10 pts. 




Occupotfonal 
Orientation 


2, 3, 12 

4, 10 

5, 9, 11 

6, 7,8 


Vocational Training - fose 10 pts. 
Industrial Arts Progrom - goin 5 pts. 
Career Classes - gain 10 pts. 
Academic Subjects - gain 15 pts. 




Educotion 


2, 3, 12 

4, 5, 6, 8, 9, 10 

7, n 


Drop-out Before Graduation - lose 15 pts. 

Graduate - gain 5 pts. 

Graduate With Honors - gain 10 pts. 




Family 


2, 3, 12 

4, 10 
7, 11 

5, 6, 8, 9 


Institutionalized - lose 15 pts. 
Without Original Parents - lose 5 pts. 
Without One Parent - gain 5 pts. 
With Original Porents - gain 10 pts. 




Police Record 


2, 3, 11, 12 
4, 10 
6, 8,9 
5,7 


Convicted of a Felony - lose 20 pts, & next turr. 
Arros^ed for a Misdemeanor - no gain 
Arrested but Released Beccuse of Pressure - gain 5 | 
Clean Record - gain 10 pt,. 


3tS. 


College 


4, 10 
7 

5, 6, 8, 9 
2, 3, 11, 12 


No College - lose 15 pts. 
Community College - no gain 
State Coliege - gain 10 pts. 
Ivy League University - gain 15 pts. 
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BUILDING GAMES 

The following discussion of games is based on the author's interaction and experi- 
ences. Other discussions of game-building teahniques maybe found in articles by William 
Gameson (1971) and Peter House (1972) in Simulation & Games . There are also several 
other discussions of the aspects of game building in Simulation Gaming in Learning (Boo- 
cock, 1968). 

In building a suitable instructional game, the educator should select his target goal. 
Because of tJie dynamism of many games, numerous spin-off goals may be realized. The 
primary goal is often instructional, but secondary goals may deal with other disciplines 
and social or personal adjustment. In some cases, goal realization may not be clearly 
defined or easily measurable in comparison to traditional instruction. This may be in 
part due to the response variation or overly general goal areas. 

When designing a game, knowledge of the participants to be served is very helpful. 
Although some games are very general in nature, such as Monopoly (Parker, 1935) and 
serve a wide range of the population, their goal is mostly entertainment, and they offer 
little instructional value. When building games for disadvantaged students, an understand- 
ing of their lifestyle and problems may add local relevance and individual importance. 
Examples of games designed to serve a specific group would include situation dramas 
similar to the reference game, 

GAME SELECTION 

With an understanding of both the goals to be achieved and the participants involved, 
an educator can select a game already developed or build one of his own that will fit his 
particular situation. There are many games for all areas of instruction already developed 
and tested. A compiled bibliography, "Gaming and Simulations in the Social Sciences*' 
by Cathy S. Greenblat (1972), lists other bibliographies, directories, books, articles, 
papers, periodicals, newsletters, and related readings, all dealing witli simulations and 
games. Also, many occupational games and simulations are listed in "Career Education, 
An Annotated Bibliography' (Baily, 1970). 

no suitable game exists, the game builder can develop a game to suit his particular 
needs. In developing a game, the first consideration should be the Identification of basic 
decisions a player must make th,"'t will lead to goal fulfillment. In the reference game, 
all the decisions were solved by chance, but if the roll of the dice were replaced, deci- 
sions such as "what to do for the summer" would be a participant decision. The identifi- 
cation of decisions such as the summer activities and the possible alternatives would be 
fundamental game building blocks. 

Although the difference between a game and a simulation is frequently a clouded 
issue, a game is usually considered to be a greater abstraction and usually incorporates 
an element of chance. Games may be of the strategy or showdown type cr a combination 
of both. A strategy game would be one where players interfere witii each others' progress 
(as in chess), while a showdown game compares the results (as in a race) to determine a 
win. The reference game is a showdown game, since the players do nor interfere with 
each other and the number of poihts are compared to determine a win (Ahc, 1968). 

Simulations usually simplify an existing institution, but not as absf^actly as a game. 
Combinations of simulations and games can be very effective instructional tools. In an 
instructional setting, a simulation can provide experiences very close to an occupational 
analogy. The simulated environments are one of the most effective teaching methods in 
several areas as shown by the NASA astronaut training and current pilot training pro- 
grams. Because simulations frequently involve complex skill and judgment training, 
they are usually performance evaluated. 

The reference game could be changed into a simulation if the participants were in- 
volved in activities simulating the lifestyle of tiieir adopted student. Many games on the 
market today simulate the lifestyle of disadvantaged people in interaction with non- 
disadvantaged population. An exampleof a gameof this type is Blaci s Whites (Sommer, 
1971), a game that deals with real estate values. 

Another consideration would, be the rolo or extent to whicli the game or simulation 
depends on skill or judgment. One method commonly used to spe^d up the process of the 
game is to introduce a manipulator of chance. The elcnent of chance can simulate time- 
consuming skill or judgment activities as in the reference game. One could also simulate 
these activities by simplifying them to a point where they are reduced to a simple judgment. 
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Other times tliesc skills or judgment may provide more instructional content if in fact 
they only consist of elements of chance. 

A case in point might be the disadvantaged student who has experienced a good deal 
of failure. He may have a need for an understanding and dramatization of a process, but 
often his skills at the subject are below the level of the non-disadvantaged student, plac- 
ing him at an additional disadvantage. As another failure would certainly not help motivate 
him towards learning, at least giving him an even chance would make success easier. 
Seeing the game as a recreational illustration is a lighter burden since his chances are 
enlightened by luck. In the reference game, the success odds were approximated by 
computing the average gain per throw of the dice. The average gains for each student 
were: 



As shown in the reference game, the odds can be stacked, giving the disadvantaged or 
non-disadvantaged student any odds desired. 

The complexity level is another factor the game builder should match to his goals 
and participants. The rules that govern the decisions are the method for goal achieve- 
ment. If the rules are too simple, participants will overly manipulate them and may not 
achieve the instructional goal. Rules that are loo complex will not readily provide the 
rewards that help motivate participants. 

With the availability of computers, response analyzation can be greatly speeded up. 
Instead of playing against each other, players can challenge the computer. Many methods 
of incorporating computers into games have been developed, with important implications 
for occupational subjects. The computer game relationship is discussed in detail in 
A Tiimer of Gaming (Barton, 1970). 

Putting all the previous considerations into a workable scheme is the final stage of 
developing the initial game. As in the reference game, provisions must be made for order 
of events, decisions, evaluation of decisions (through interaction or independently), and a 
method of ranking the evaluations. Checks and balances for equality (or inequality, as in 
the case of the reference game) should be provided. 

The testing or triads of the game are essential steps in educational gaming. Most 
games are revised at least once, and usually several times before a final version is 
derived. William Gameson, author of SimSoc, discusses the revision process in his 
article "SiinSoc, Establishing Order in a Simulated Society" (1971). 

The entire process of game selection and game building is diagrammed in Figure I. 

When applying instructional and occupational games to disadvantaged students, the 
educator may find different acceptance of different techniques. Listed below are some 
observations concerning gaming efforts with disadvantaged students: 

1. The manipulative element in games is similar to the manipulation in the life style 
of many disadvantaged students. They seem r^uite adapted and keenly involved. 

2. Elements of chance excite them greatly. Since they infrequently "win" at tradi- 
tional competitions for grades, jobs, etc., the success is welcome when it happens. 

3. While interaction games appear to be the most exciting, games played against an 
impersonal respondent stimulate more learning. A social stratification exists on the 
physical level and carries through to the instructional patterns, limiting their efforts at 
beating each other. 

4. Power, both social and physical, is a subject of great interest. Methods of acquir- 
ing and using social power for occupational or individual goals such as strikes, law suits, 
and hiring laws are truly involving. 

In summation, the game should fit the individual participants, whether they are dis- 
advantaged or not. Instructional gaming and simulation in the occupational areas is a 
natural supportive methodology because of its analogy to the competitive life style and 
business practice. For disadvantaged students the competition may need to be structured 
to limit the depression of failure. The reality and dynamics of gaming can offer involve- 
ment and enthusiasm to education. 



Mike 

Sam 

Nate 

Jose' 

Tom 

AI 



5.5 pt. . 
3.8 pts. 

4.3 pts. 
4.0 pts. 
3.8 pts. 

5.4 pts. 
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Individualized Instruction —A Modd for Reform 

Adam Pfeffer 



The individual learns initially through active exploration, not passive observance. 
Possibilities for learning are only as limited as .his ability to explore. He is an un- 
inhibited creature and uses every sense he has to 3ee, smell, taste, touch, and hear his 
world. 

When the child enters school, the traditional educational system promotes lock-step 
habits which are difficult to overcome. 

''Traditional learning methods must be altered to throw a greater burden of routine 
knowledge dissemination on modem technology, while making faculty more available for 
counseling and smaller or individualized learning situations and for 'humanizing' the 
educational process." 

A program where individualization is emphasized allows the student to progress at 
his own rate. In the traditional educational model, even with homogeneous grouping, there 
are numerous sub-groups (as many as there are children). The teacher finds himself 
teaching to the middle ability level. 

An analogy that might make the pupil's view more comprehensivle to adults is to imag- 
ing onei^elf traveling across an unknown land to an unknown destination. A child knows only 
that all the adults in his life have decided he and the other children are to make this trip, ' 
that he has absolutely no decision in the matter, that the map is neither available nor 
understandable to him. Very quickly the daily life on the road becomes all-important. 
The stops, daily chores, demands, and inspections become the realities, rather than the 
trip or the destination. Children feel that what they are going to learn is far removed in 
time and entirely mysterious. Since v;hat they are learning makes little sense to them, 
students seldom ask why. The child perceives that he is going to be taught whatever the 
teacher decides, so the question "why" is useless. 

To make education relevant to students, it is necessary to have them actively par- 
ticipate in the design of curriculum. Independent study provides one way of creating this 
type of program. It is defined as a self-directed learning process. 

Students are provided with the opportimit>' to pursue an idea, an experiment, a prob- 
lem, or a project commensurate to their individual needs, designed and implemented by 
them. A number of goals pertaining to independent study are: (1) selecting an interesting 
topic; (2) locating information; (3) choosing goals and methods; (4) taking responsibility 
for learning; (5) organizing time; (6) organizing pertinent information collected; (7) ana- 
lyzing and criticizing information gathered; and (8) self- evaluating. 

The program under discussion is flexible in its design, yet potentially so rigid in 
application that it provides for children of all ability and motivational levels. There are 
no curriculum lines. The student must (1) accept the responsibility for facets of the 
learning process which are often taken care of by the teacher. (2) A student should be 
considered for independent study only when he has demonstrated better than average 
acceptance of responsibility. (3) All work must be completed outside the structure of 
regult'.rly- scheduled classes and may or may not include knowledge covered in the regular 
curriculum. (4) Upon tentative acceptance to the independent study program, initial work 
would entail planning with advisors exactly what will be accomplished and what goals will 
be set for independent study. This is written into a contract. (5) A schedule of regular 
conferences must be set up with the advisors. It is the responsibility of the student to be 
on hand at the time of the scheduled conferences and be prepared to discuss the work he 
has accomplished. (6) An evaluation is made at the end of each step of the exploration. 
If satisfactory progress has not been shown, he may be asked to withdraw from Independent 
Study. (7) The student prepares a detailed report stating the findings and results of his 
project. This report and any physical apparatus pertaining to the project will be sub- 
mitted to an Independent Study teacher on a mutually-selected date. (8) The student may 
elect to withdraw his project by informing an Independent Study teacher that he wishes to 
do so. 

For school projects, advisors may be any teacher, administrator, counselor, pro- 
fessional staff member, or student with competence in the selected areas. Out-of- school 
projects may be conducted with community volunteers as advisors. The responsibility 
of the advisor is to consult and guide the student from the inception of the project until 
the final evaluation. 
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Tlie administration will excuse the student from scheduled classes and activities in 
order to prepare the project and shall offer as fuil use as possible of all school facilities 
for the preparation of the project. The administratior will also hold the student respon- 
sible for observance of ali school rules and regulations during the preparation of his 
project. 

The parent must accept full responsibility for the student's acts while engaged in any 
approved voluntary out-of-classroom activities that a student may choose for Independent 
Study. 

The community also has a responsibility. It must allow students access to its organ- 
izations, facilities, and personnel so that project choices become innumerable. 

Psychologists Herbert Gerjuoy of the Humon Reseorch Orgonizotion phrases it simply: 'The 
new educotion must teoch the individuol how to clossify ond reclossify informotion, how to 
evoluote its verocity, how to chonge cotegories when necessory, how to move from the con- 
crete to the obstroct ond bock, how to look o^ problems from o new direcHon, how to teoch 
himself. Tomorrow's illiterote will not be the mon who con't reod; he will be the mon who 
hos not leorned how tc leorn.'^ 

An individual curriculum can assist students in learning how to leam by developing 
responsibility and self-direction. 

FOOTNOTES 

(1) Patricia McCormack, Youih Panel Lists Blueprint for Education in the "70*s** . (New 

Jersey Courier Post, June 24, 1971) 1L11,5. 

(2) Alvin Toffler, Future Shock (New York, Random House, 1970) p. 367. 

z 

Mr. Pfeffer is on Independent Study Coordinotor, Beck Middle School, Cherry Hiil, New Jersey. ^ 



Self Instruction Materials as an 
j Educational Model 

' Holland E. Boaz 

As a part of the Sanford Research Project, The Sanford Central High School, Sanford, 
North Carolina, contracted with the Educational Development Section of the RCA Service 
Company to prepare, during the summer of 1972, self-instructional materials in four 
occupational career clusters. The RCA staff consisted of four curriculum content spe- 
cialists, a behavioral objective specialist, an editor- writer, and a project director. The 
school system provided typists and personnel for printing, collating, and stapling. They 
also provided personnel to develop nr.ulti-media, such as sound-slide programs, to accom- 
pany the instructional packages. The materials were developed in the high school. As 
die final acceptance of the materials was dependent upon the approval of the Director of 
Occupational Research in the school, the RCA personnel worked closely witli the subject 
matter teachers. The total operation resembled an assembly line production, with each 
person serving a vital function in the process. 

Upon arriving in Sanford, the curriculum content specialists and the writer-editor 
reviewed curricu)ar materials consisting of books, guides, studies, pamphlets, etc., pro- 
vided by the RCA project director. During this first week of intensive study of the pro- 
vided materials, RCA brought in a specialist to conduct a workshop in which competen- 
cies, the behavioral objectives, and formating were discussed. As a part of this work- 
shop, the preparation of individualized packages, was begun. The first package produced 
by each specialist was carefully critiqued, and the responsibility' and role of each person 
on the RCA team toward the over-all effort of preparing the individualized instruction 
materials was made clear. 

The curriculum content specialists were responsible for the identification and de- 
lineation of career competencies, the establishment of behavioral objectives based on 
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them, tlie development of individualized learning packages and unit packages, and the inte- 
gration 01 these materials into a usable whole. The beliavioral objective specialist 
assisted in identifying and refining the behavioral objectives. The writer-editor edited 
the work of tlie content specialists, and the project director reviewed and gave final 
approval to all the work. 

The focus was upon developing individualized instruction materials for the occupa - 
tional education programs. These materials were designed to cover the first year of 
instruction in the clusters of drafting, masonry, metals, and carpentry. Tlie development 
of the competencies in each cluster represented a synthesis of input from five sources; 
the Sanford instructional staff, the state curriculum guide, the state staff, die local craft 
advisory committees, and the UCA curriculum content specialists. 

The conceptual framework undergirding the clusters was structured upon the estab- 
lishment of job-oriented career competencies. In developing a framework for the identi- 
fication of diese competencies, guidelines wcro based upon the knowledge and ability a 
craftsman needs in an actual job situation. Although the occupational courses of drafting, 
masonry, metals, and carpentry were oriented to local employment opportunities in San- 
ford and surrounding counties, the prepared ssif- instruction materials might be used in a 
variety of settings with a minimum of modifications for local conditions. 

In the actual preparation of the individualized instruction materials, each cluster 
area was divided into approximately 15 units. These units were divided and sub-divided 
much like the table of contents in a book. The unit package consisted of a rationale; the 
general objectives; specific objectives, which were drawn from the individual task or 
competency packages; and the learning activity', which included the name of each task 
package within the unit. Thus, the student could determine his competency in an area 
through an examination of the unit package and proceed accordingly. 

The task packages numbered approximately 100 per cluster and contained a rationale, 
a specific behavioral objective, a learning activity, and a learning practice. The rationale 
for the task package attempted to delineate the purpose of the package and to explain to 
the student the importance of mastering the material therein. The behavioral objective 
for each package was stated in terms of observable performance so tiiat the goals could 
be adequately evaluated by the student and his instructor. The learning activity included 
reading references and, in most cases, a sound- slide program. The learning practice 
was a step-by-step process practiced by the student to achieve his objective. Most of the 
work of the task package was planned to take place in the Learning Kesoiirce Center, but 
the student was required to return to the laboratory for the learning practice. 

When the student has completed the learning practice, he is referred to his instructor 
for an evaluation of his work and assigned the next task package or returned to repeat the 
work in accordance witli the standards as stated in the objectives. If he is assigned a new 
task package, he returns to the Learning Resource Center and re-starts tlie cycle. 

When a student has completed all the task packages within a unit, he is given a unit 
test, which was also prepared by the RCA content specialists. These tests consisted of 
theory questions, multiple choice, matching, and completion items. In many unit tests, a 
performance portion is also administered. For this part of the test, the student must 
return to the laboratory, be given the necessary information and materials to perform 
the project; and upon completion of his work, be evaluated in accordance with the instruc- 
tor's check list. The student has this check list in hand at the outset. 

This instructional program at Sanford was based on two hours of instruction per day, 
five days per week. The four occupational clusters were characterized by such features 
as flexible scheduling, individualized learning, instructional units, independent study, and 
tiie facilities of a Learning Resource Center, which provided audio-visual and other in- 
structional aids. AH of these features are desirable adjuncts; however, the instructional 
materials were developed in such a way that a student could achieve the objective without 
multi-media, should a school system not be able to 'afford it. As a comer of the labora- 
tory or an adjoining room could be set aside for the task package work, a learning re- 
source center would not be an absolute necessity. 

For the student, this system allows considerable flexibility. As the individualized 
instruction encourages each student to pursue specific lea*rning objectives at his own rate 
of speed, he may generalize or specialize in an occupational clu^>ter. The system also 
provides for the student who has prior knowledge of a portion oi the course; as he may 
petition, and on the basis of suitable testing materials and procedures, enter, exit, 
or by-pass a portionof the course as his knowledge and performance level indicate. Thus, 
for many students, learning might be more rapid in this system than in the traditional 
approach. 
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The role of the instructor and the student in the individualized learning system is 
considerably different than it is in the traditional system. The instructor, since he will 
almost never have all of the students assembled in a group, will perform in the role of a 
coordinator rather than an imparter of knov ieufe^. The instructor must maintain a 
progress system on his students. He must pr'j, ide individual help to students throughout 
the instructional program. The instructor *:hould experience a minimum amount of dif- 
ficulty with students who will come to thoir laboratory for only one unit of instruction. 
He should also find this system beneficial in working with students who may e^^ter late 
in the school year or those who leave early. 

Now that the individualized package system at Sanford Central High School has been 
in operation since September 1972, what are the reactions to it by the teachers, adminis- 
trative staff, and students? In a survey of the Sanford administration and faculty who are 
involved with the individualized instruction program during the 1972-1973 school year, 
it was found that 60 students were enrolled in carpentry; 69 in brick masonry; 118 in 
drafting; and 81 in metals for a total enrollment of 328. 

. Of these students, 85% are expected to reach job-level competency by use of the 
individualized package system. Ten percent of these students experienced severe. read- 
ing difficulty in reading the task package, and 5-1/2% of the students had to be referred 
to the reniedial reading program. The students attempted a package an average of 1.7 
times before mastering it and moving on to the next package. 

Five of the respondents felt that students were progressing faster and learning more 
under the individualized package system than under the traditional system, while one felt 
that progress and learning was about the same. They felt that 82% of the students were 
having their needs met by the individualized package system. By the middle of February, 
the most number of packages completed was 75; the least, two; and the average, 28. At 
the same time, 25% of the students had taken advantage of the feature of the individualized 
package system that allows the student to test through on prior knowledge. The most 
number of packages completed by testing through was 20; the average, ten. 

There were 18 sound-slide machines available to the students. The respondents re- 
ported that this was an adequate number and that the machines were in use about 50% of 
the time. They felt that the sound-slide package added materially to the student's under- 
standing of the package. 

In a comparison of package students with those taught by the traditional approach, the 
respondents found that 71%of the students were happier in the package program; 24% about 
the same; and only 5% less happy. Discipline proved to be a problem in only 13% more 
cases, withabout26%of the students remaining the same, and 61% causing fewer problems. 
Motivation through the package system proved to be more -in 67% of the students; 26% re- 
mained about the same; and only 7% showed less motivation through the package system. 
Students who showed more energy and industry amounted to 41%; and 14% showed less 
energy and industry. Sixty-six percent of the students were more cooperative; 26% were 
about the same; and 8% displayed less cooperation. Rating the students on dependability^ 
the respondents found that 45% were more dependable; 47% about the same; and only 8% 
less dependable. Eighteen percent of the students were more punctual; 74% about the 
same; and 8% less punctual. 

The respondents reported that, while large discipline problems decreased in number, 
there was an increase in small problems. They also found that a problem arose because 
the students wanted to omit the textbook and reading part of the cycle. By omitting this 
portion, they were then unable to comprehend the practical part of the cycle. One of the 
assets reported was that by not being required to spend as much time with all the students, 
instructors were released to work more with those who were having problems. The 
respondents were also pleased with the rapid pace of learning in the average and above 
average students. 

The key figure in any learing situation is the student. The Sanford administration 
and faculty did a survey on October 26, 1972, to discover how the students were reacting 
to the individualized package system. That survey follows herewith. 

1. 1 like having the responsibility for learning. 

Always (119) Sometime (135) Never (3) 

2. I like this new system of learning more than listening to an instructor lecture. 

Always (146) Sometime (99) Never (11) 

3. I find it helpful to have the statement of the reasons for learning (Rationale). 

Always (117) Sometime (132) Never (6) 
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4. I find it helpful to have the statement of what 1 am ,xpected to do (Objective). 

Always (154) Sometime (93) Never (8) 

5. 1 am able to read i:nd understand the instructional package. 

Always (114) Sometime (139) Never (1) 

6. I learn more from the reading references than the soun-J jlide program. 

Always (25) Sometime (154) Never (36) 

7. I like to be able to learn at my own speed. 

Always (222) Sometime (36) Never (0) 

8. Upon completion of a task package, i feel confident that I have achieved the Ob- 
jective. 

Always (126) Sometime (128) Never (5) 

9. Considering all things about this new instructional system, 1 think it is a more 
effective method of learning. 

Always (145) Sometime (100) Never (10) 

10. What do you like most about this new approach? 

learning at own speed (144) Not listening to instructor talk (23) 

Challenging (7) Not boring (10) 

Like the Sound-Slide Programs (23) 

Like having the responsibility for learning (13) 

Easier to understand (16) Total responding 235 

11. What do you dislike most about vhis new approach? 

Dislikes reading (19) Responsibility for learning (3) 

Repeats materials (10) Sound-Slide Programs (6) 

Can't always understand — ask for help (18) 

Instructor doesn't have enough time (2) ' Total responding 58 

Reaction to the program is probabJy best summed up by a remark from one of the 
administration in Sanford. He said, "Everything is going well. It is not perfect, but it is 
much better than the old way." 

BIBLIOGRAPHY 

(1) Sanford Occupational Research Project, "The Development and Implementation of an 

Individually Scheduled, Cluster Curriculum in Occupational Education," Pamphlet , 
Sanford, N.C., Sanford City Schools, 1972. 

(2) Staff Development Plan, ^'In-service Training in Individualized Instruction, ** Pam[ !iiet . 

Cherry Hill, New Jersey, Educational Development; RCA Service Company, 
Summer 1972. 

(3) Survey , Sanford, N.C., Occupational Research Staff, October 197.2. 

Dr. Boaz is Division Chairman of Occupational Technologies, Soufhside Community College, Keysville, 
Virginia. 



Industrial Arts in the Open Learning 
Environment 

Thomas Keck 

Open schools are usuaiiy thought to have no classrooms, or at least no walls. This 
doesn't mean much to an industrial arts ceacher, since the average I.A. lab is pretty free 
of walls anyway, and even if it werrn't, it wouldn't make much difference. The things 
that many teachers in other discip.ines worry about— noise, control of kids, super^ 
vision — have always been problems we've lived with. 

The changes in the classroom are not as important to the I.A. instructor as a lot of 
other things which go along with a general move toward the open school. In fact, there 
are so many other important points about this general trend that what happens in the 
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classroom in the re«t of the school probably isn't as great as the advantages that occur 
for the really innovative I. A, teacher. 

What are a few of these things? I say a few because no one has declared that every- 
thing has been thought of, or that what we have so far has got to be useS. 

Let's take a look at scheduling, 

COMPARISON OF TRADITIONAL AND FLEXIBLE MOD 

How much of the student's time is going to be scheduled in the open school? I"'erhaps 
all . . . perhaps only 50-60%. And what does that mean for tl:e LA, teacher? 

It may mean that the students will have time that they can decide what to do with. It 
may mean that labs will be generally left to the individual. And that can mean that a dif- 
ferent approach to running your labs may be necessary. 

If part of the time is left unscheduled, or unstructured, or w'hatever you decide to 
call it, what will you do intiierest of the scheduled time? This approach will be different 
too, since you will know, and your students wiU, that there is a whole block of time that is 
left for them to do vnuch of tlieir practical work in. Since they have been left the time for 
lab work, what will happen in your instructional time? Tiie time may be exclusively given 
to instruction. 

You can begin to see that tiiere will be sor ifferences in the open system tliat may 
be different differences than what you expected. 

Before we talk too much about scheduling (since this is not tl:e most interesting sub- 
ject in the world) let*s take a look at another change that is becoming a part of the open 
school. 

TEACHER-ADVISOR SYSTEM 

Students and teachers get to know each other a great deal more in open scliools; at 
least, that seems to be the case. One way this happens is through a new way of arranging 
the guidance systems. Whatever way the guidance it' being done in your school now, any 
motion toward open environments will get a lot more people into the picture. 

For a start, we will ask all teacliers to do a part of the advising, and not just advising 
students on what college to go to. We will try to give them help on an individual day- to- 
day basis, without the usual me-up-here-you-down-there set-up. We'll try to do what 
maybe we should have been doing all along -that is, really get to know the kids. 

The more you get to know the kids, the better your courses should become. You may 
regard kids as being more responsible than if they just come trooping in the door three 
times a week and you go into your act. 

Let's look at what is called the teacher-advisor system. Each teacher has a group 
of kids, just like the old home- room teacher, but with a greatly expanded role. . It's tl:e 
teacher-advisor*s role to get in touch with parents when the student is in trouble, to get 
the student to make up work that is behind, and to pass his courses. And most important, 
the adnnnistration of the school doesn't make a move with that student without having the 
teacher-advisor present. 

Of course, all this is a simple change, and there really Isn't any guarantee that great 
things are going to happen, but there are a few things to consider. First of all, look at 
your role. 

You think you are an industri^>.l arts teacher. Suddenly you find that you are a great 
deal niore. You are friend, advisor, and father-confessor to a group of students, and you 
have some responsibilities that you never tliought you'd have. 

An important change takes place. For one tiling, you have to realize that other teach- 
ers are in the same role, and they will be watching out for their advisees. There's some- 
one for each student whom you can go to when a student is not performing, not 3ust oy^e 
or two overworked guidance counselors, but a member of the faculty who is having the 
same problems that you are having with another group of advisees. 

Hopefully, this system brings people together. Even if that's not the greatest effect, 
it tends to have teachers and students supporting each other in the general job of educa- 
tion. You don't find this in every school; this may be a way of starting the ball rolling. 

RESOURCE CENTERS 

With the walls gone, what happens to the traditional areas of the school? What hap- 
pens, for instance to the library? What happens to the study halls? 
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Media variety becomes so important in the open school that the old library really 
does become a media center. The whole thing becomes a way of collecting and cataloging 
resources, a place where resources are made, prepared, and kept available for the indi- 
vidual teacher. 

Because it is so important, it can't be all jammed into one room. Each discipline 
has its own needs for media, so each discipline needs a part of the t^tal media center. 

Let's give each subject area a center for its own resources, and let's let each of 
these resource centers be near the area where most of the instruction is done. 

Each of these areas need someone to take care of it, to keep things neat and available 
for the students. When students ntive unscheduled time, not all of their individual study 
work is g^ing to be done in the lab. Some of it involves looking up specs, reading the 
latest journals and house or^^ans, and watching or re- watching the various tapes, film 
loops, or slide presentations which are available. 

Whoever is siding the students mLst be familiar with all of these media. Since the 
student's unscheduled time arid the time allowed for teachers to lielp students may nor 
coincide, the resource center must be a round-the-clock operation, ready to provide the 
resources at any time. 

Most schools give a teacher a budget to buy the things he needs. But even though the 
various suppliers are working to sell you things, you may find that not enough of what is 
for sale meets your needs. So what can you do? 

Make if yourself. And for this very reason, the media center of the open school has 
to be a special place. It has to have facilities not only to store and have media available; 
it has to be able to prepare and produce a good deal of it. Whether it is film loops, slides, 
transparencies, LAPS, videotapes, or whatever you need, the school has to have its own 
facilities. 

Here again, 1 might mention that unscheduled time for the student means a space that 
can be filled with learning. But there has to be something to fill it. For instance, there 
has to be a way of reviewing a lesson or taking part of a course he may have missed. 
How about videotape or videocassettes? Expensive, yes. But you might point out to the 
keeper of the purse that they're cheaper than you. You should be free to do things that 
require a person. Let the machines do the work of repeating what you say. 

Slide presentations. Make them yourself. LAPs. Write them yourself. And casettes. 
You make them or have the students help out. 

Sound easy? No, it doesn't. . . and it isn't. It's hard work, and it requires teachers 
who really are dedicated. 1 guess that this method of schooling is harder on rfie teacher 
than any other. It requires really talented teachers who are convinced what they are doing 
is worth doing. 

FLEXIBILITY 

But if you get tired just thinking about all those things, let me mention a few new 
things that are easier on the teacher and a few things that at least: make the job more 
rewarding. You know, the usual proponent of open school systems stands up and makes 
it all sound like the answer to your prayers, the combination to Fort Knox, and the cure 
for the common cold all wrapped up in one battery-powered package. Well, as the evalu- 
ations' come in, there are some hits and some misses, but one of the greatest things is the 
flexibility in scheduling. 

Because the space is flexible, the time is more flexible. Since the resources can be 
changed and rearranged, there are more combinations. Not only combinations in time 
and space, but combinations in faculty and students. 

For instance, we ran a course that combined I.A., math, and science. We were able 
to get all the teachers and students together for the courses and for the labs. Sometimes 
we asked for large-group meetings, sometimes for small-group meetings, sometimes 
for no meetings. It helped us, it helped the math people, and it helped! the t5cience people. 
But we felt, most of all, that the kids were given corelation between the theory, the lan- 
guage, and the practicality of what we were talking about, and the classes certainly were 
more interesting. 

With a flexible scheduling system, based on a 20-minute mod measure, you can ask 
for tailor-made meetings., You can get half-day sessions once a week or 40-minute 
sessions every day. You can make the schedule work for you, not the other way around. 
And the greatest benefit is that no one in the school can use the schedule as an excuse for 
not doing something. 
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Next year we are planning a course in combination with the l-lnglish department of the 
school relating to the communication aspect of industrial arts; how to write alx»ut what 
the students are doing and helping them in their comprehension of their reading assign- 
ments. The teachers will probably learn more than the students, but that's all right, too. 

1 guess that one thing that is hardest to explain is the fact that when the old time- 
honored schedule disappears, the kids start to make the decisions that their teachers 
used to make for them. And when they really start to look around a school, the competi- 
tion for their attention gets prett>' keen. < 

An I. A. department that is really on the ball will be able to take great advantage of 
this situation and get kids into the lab who would never have been there othei^wise. You 
have to find ways of keeping your program out before the students. It's alinost a sales 
job, except that it sort of sells itself, if you do it right. 

Take, for an example, printing and the whole graphics situation. A school TiCwspapcr 
can tell the story to the entire student body. Mow about projects performed in the student 
lounge, or in the cafeteria? 

Mere's an example. A little experiment was performed in the cafeteria. This was 
part of a course in power in a subsection on rocketry. This bubble was similar to the 
space capsule environment, an inflatable balloon, teacher-student made, and teacher- 
student enjoyed. The purpose of the bubble is to create a total learning environment. It 
is constructed from 4-miI polyethylene folded into an envelope 12 by 12 feet; a window 
fan is connected to a tunnel to blow up tlie structure. 

Another example. We pulled a materials testing machine out into the main corridor 
of tl.ie school and did some tensile tests. A crowd gatliered, and we definitely opened 
some minds. 




Superimposed material testing specimen. 
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In another example of what power means, we had the Vermont state woodchopper 
champion, Bob Hoffman, race a power saw through a ten-inch log. We ran this experi- 
ment ''n front of the school. Not only did we get our own large-group scheduled class of 
49 students, but we picked up a few more. By the way, he won. 

A Computer was used in material testing class for calculating tensile strength of 
material in p.-s.i. A format was used so that after inserting the breaking strength of a 
certain diameter specimen, the computer would spit out the p,sA, 

An excellent example of use of 2 video cameras and mixv "s was to make a tape of 
the material testing machine, using one camera to shoot the specimen while it is elongat- 
ing and the second camera to shoot the dial reading strength. Then, by using the mixer, 
supierimpose the dial behind the specimen so the breaking pressure can be read more 
easily on tape. 

Two architecture drafting students designed and built a dome. After the prototype, 
the students Inflated a 24-foot diameter weather balloon and covered it with fiberglass. 

One way to motivate the students to think about technology, both pro and con, is to 
stage a staff debate in a large-group session and let the students become involved. 

CONCLUSION 

There's no conclusion to this presentation because there's no conclusion to the entire 
subject. Open schools may never come to a conclusion. And unless they put the schools 
cut of business, they'll still be part of what teachers and educators are talking about in 
the future. Talking about, thinking about, and doing things about. Some open schools 
will succeed and some will fail, but this is still the direction that education is taking. 

Mr. Thomas Keck is Teom Leader, Industrial Arts Department, U-32 High School, East Montpeller, Vt. 
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American Industrial Development: 
An Interdisciplinary Approach 

Nick Telg PhilUp J. Nelson 

The Industrial Education and Social Studies Departmentof Malcolm Price Laboratory 
Scliool developed and cooperated in an experimental program during the Spring semester 
of L97L. In response to various demands made upon education to provide relevant learn- 
ing experiences for today*s students, 63 iOth grade U.S. history students manufactured 
and sold a product as a phase of their study of United States industrial development. Their 
learning experience represented a combined teaching effort between the two departments 
illustrating tlie methods used in modern industrial complexes plus an examination of 
reasons for ths: national transition from a farm-merchantile economy to a manufacturing 
economy. 

The project came about from a. faculty meeting designed to inform each academic 
department about what others were doing in their classes. We found that both the indus- 
trial education and social studies departments taught units explaining the development of 
an American industrial economy whicli in turn created a technical societ)'. 

For some students, this overlapping caused repetition, but at the same time provided 
tlieni with another dimension to the topic. I-Iowever, die majority of students, especially 
female students, becameawarcofonlyone viewpoint— the historical development— without 
experience with actual processes. , 

Contemporary economic and historical authorities^ recognize that the change from 
an agricultural to a manufacturing economy, which had been initiated during the Colonial 
Period in the United States and accelerated during and after the American Civil War, 
terminated about 1920. During this transition, the number of people engaged in farming 
declined progressively until today only 4% of the population are classified as farm work- 
ers. 2 Industry became the major employer of people in the United States, witl^ seventy 
million of the nation's work force currently employed by non-agricultural establishments. 3 

Because the farm- to- industry transition affects each student, the authors believed 
certain considerations necessary while developing the project. First, all secondary stu- 
dents enter the industrial society in some manner. Fither they are employed directly by 
industry or they experience the benefits of manufacturing as consumers. Thus, it seemed 
essential that students experience problem situations which provide them with the neces- 
sary background to understand and cope with a modern technical society. Second, female 
students and those male students entering the traditional college preparatory program 
find it difficult to become involved with industrial education. Third, the instructors be-. 
lieved it necessary for students to realize how our society reached the present stage of 
industrialization. Typically, educators have attempted to promote student u\:derstanding 
exclusively in reading and lecture-discussion activities. 

y\nierican Industrial Develop.nent: An Interdisciplinary Approach provides students 
witli a historical perspective, an awareness of certain economic principles, and actual 
work experiences in the manufacturing process. It also sensitizes tlieni to critical and 
persistent econoniic and social problenis affecting people in a technical society. Initial 
episodes promote student comprehension of basic economic concepts; later episodes 
require theni to carry out business activities; and finally, they investigate the forces 
causing the economic transition. The teaching unit encourages students and teachers 
to search for a wide range of information sources. Fuiihermore, both students and 
teachers sense opportunities for social and political action. 

UNIT OBJECTIVES 

The primary concern of the teacher and students using the unit is the development of 
selected inquii7 skills. Successful completion of the program requires the acquisition, 
interpretation, and evaluation of data needed to draw valid conclusions. It provides stu- 
dents with opportunities to examine social and economic problems and alternative solu- 
tions to these problems. While acquisitionof information is an important goal of the unit, 
it is used as a means to promote refinement of problem-solving skills. 

At the conclusion of the episodes, students experienced the following: 
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A. Skills 



1. Idenfifying, acquiring, and orgonizing informoMon related Jo specific economic questions. 

2. Drowing conclusions as to the noture and extenl" of economic developmenl' and oUernal'ive 
soluMons to fhose problems. 

3. Preparing ond presenting reports to fellow students. 

4. Expresstng knowledge and ideas by writing onolytical essay/and completing objective tests. 

5. Organizing the production of a consumer product. 

6. Constmcting jigs und fixtures necessory for producing a consumer product. 

7. Developing odvfirt«'sing techniques to market o consumer product. 

8. Identifying the methods business uses to solicit and screen job applicants. 

B. Knowledge 

1. The forces responsible for the United Stotes shifting to a manufacturing economy. 

2. The methods for producing and distributing the benefits of our industrial process. 
'3. The odvantoges industrialization provides consumers- 

4. Sociol problems created by industrialization, ond how these problems can be resolved. 

5. Production efficiency of the assembly line process. 

6. The importonce of each individuol to the production team. 

7. The pressures of industrialization on workers and management. 

8. The reasons for the birth and growth of American labor unrons. 

9. The differences between lobar ond management, and how these differences con be solved. 
10. How a corporotion is organized. 

U. The need for compromise between groups with polarized interests. 

PROGRAM DESCRIPTION 

The learning activities described in the planned episodes are suggestions based upon 
the authors' experiences with their students. Other teachers may wish to devise other 
$trategies meaningful to their students. The episodes are indefinite in terms of class 
periods. Teachers using this plan will discover that some may be developed within only 
one class period^ while other episodes require several class periods. 

Episode f 

The instructors initiated the learning experience by administering an attif idinal 
survey gauging student sentiment regarding present-day industrialization, followed by a 
pre-tesl measuring their funds of information related to the American economy. Students 
next viewed the film, The Modem Corporation . A discussion of key points preceded the 
formation of a student corporation, in which each student bought one share of stock for 
$1.00. Student stoclcholders elected a Board of Directors, three in number, who then 
selected management officials (President, Vice Presidents for Sales, Production, and 
Personnel, along with a Comptroller, Treasurer, and Production Foreman). In addition, 
the class, through a "brainstorming" session, considered products which they might 
manufacture and sell. 

Eprrode H 

The instructors conducted a study of basic economic concepts necessary for student 
understanding of manufacturing development and processes. Students first compared 
retail catalogs^ illustrating how man's wants increased during the past century and how 
industry complied with a variety of goods and services. Next, the class engaged in a 
simulation activity emphasizing the emergence of the corporation as the most efficient 
producer of goods and services. Third, they plotted supply and demand curves which 
interpreted factors determining the equilibrium of price, supply, and demand in a com- 
petitive market. Fourth, students participated in a role-playing activity which sensitized 
them to agents promoting competition, and the effects of competition in a free economy. 

Episode III 

With the class working in the industrial arts classrooms, students participated in an 
exercise designed to make them aware of mass production through actual manipulation of 
materials. Students formed two groups; Group A received instructions indicating how they 
could individually produce three pieces of wood with holes drilled in them as parts for a 
simple production. At the same time. Group B acquired the same materials, but they were 
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shown how to employ techniquesof quality control and division of labor. After both groups 
produced their parts, the wooden pieces were placed in their respective piles, and each 
group organized their own assembly line. Group A soon discovered that their parts, pro- 
duced individually, did not. fit together when students attempted to assemHle a simple 
triangle. Group B, having used quality control techniques and division of labor, found that 
tJie parts of th'^ir production fit any assembly with a minimum of lost time, wasted mate- 
rials, and physical motions. Students analyzed the results and concluded that mass pro- 
duction techniques, with controlled processes, resulted in a more efficient output of goods. 

Episode IV 

Previously, students suggested product ideas including sketches, designs, and working 
models. Through their corporate structure, they now arrived at a product — a wall pliigue 
promoting school spirit. Next, the student production manager^ described the opera t^ns 
necessary to produce the product and prepare it for public consumption. The clas^^en 
prepared a production flow chart,^ 

Episode V / 

The students experienced methods used by industry to solicit and screen agjilicants 
for positions on a production team. With a product and the method of production decided, 
students applied for a variety of jobs outlined by the production flow chart. They com- 
peted with classmates for diese positions by taking a battery of mechanical dexterity' 
tests, 7 followed oy an interview with the corporation's personnel ^iepartment. The episode 
concluded by having management officials consider three hypoUietical problems; 

How would management react if 

1. some applicants turned down jobs because of the low wage scale; 

2. a labor organizer wished to form a union; 

3. one raw material supplier could not supply the quantity needed, but his costs were 
lower; a second supplier could meet the quantity needed, but his costs were 
higher? 

Ei:.'<icde VI 

Students performed the phyjjical activities for production, assembly, and packaging 
the product. During this part of the program, students identified actual examples of mass 
production techniques. They saw their product in various stages of completion on their 
own assembly line. 

During diis phase, the instructors also provided students with concentrated experi- 
ences in related topics. A student labor organizer promoted unionization, which ultimately 
led to a work stoppage. Students then studied the causes of previous strikes in our coun- 
try's history, observed films about the labor union movement and contract negotiations, 
and heard representative guestspeakersfromiabor and management. Students represent- 
ing labor and management then negotiated their own contract, solving the corporation's 
labor problem. Finally, the class analyzed the impact of a strike on the local, state, and 
national levels. 

To provide the class with another dimension, individual students gave reports based 
upon their reading of Arthur Haley*s Wheels. They identified and compared examples of 
psychological and emotional stress on workers andmanagement personnel with pressures 
experienced in their own corporation. For example, the student director of advertising 
reported the difficulties she encountered planning the promotional program. She related 
to classmates how difficult it was to get to sleep at night because she kept thinking about 
ways to advertise the product. Two other student workers on the assembly line reported 
to the class how quickly they became bored with their jobs on the production line. 

Episode VM 

The true test of the corporation's effectiveness came with marketing the project. 
The instructors initiated this phase of the project by having students categorize methods 
and techniques of modem advertising togetiier with examples they brought to class. The 
advertising director then described the tentative promotional program to the "stock- 
holders." After a general discussion, the advertising program began, with all students 
becoming salesmen; they liquidated the entire inventory in five days. The episode con- 
cluded with the corporation paying Its expenses and dividing the profit among ^the stock- 
holders. 
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Episode VIII 

Students began an investigation of the forces causing the United States to change from 
a farm-mercantile economy to a m-'.nufacturing economy. The instructors divided the 
class into five groups, witheachresearchingoneof the following focus areas: the liberal- 
ized land policy of the U.S. government, the development of a transcontincntiil railroad, 
the growtli of a sophisticated financial system, the emergence of giant entrepreneurs, and 
the role of government in economic activity. Each group presented a panel in which they 
discussed how their individual factor contributed to the transition from an agriculturally- 
based to an industrially-based economy. In addition, students identified how these forces 
promoted the reform movements commonly called the Progressive and New Denl Rras. 

Episode IX 

Thr instructors concluded the nine-we-j'; project by re-administering the attitudinal 
survey and permitting students to complete {;h.' unit exam a second time. The instructors 
believed that by administering the attitudinal survey and unit test at the beginning and the 
end of the unit, they could better evaL.inte student attitudinal changes coming from tlie 
experience and more effectively measu:*e student growth in terms of acquiring and using 
factual information. 

The instructors also made initial student evaluations during the manufacturing phase. 
They assumed the role of employers during the assembly line activity'. During, manage- 
ment planning sessions, the instructors viewed the proceedings as interested stockholdei's. 

The authors attempted to judge each student as they would be judged by otliers in a 
real-life situation. Also, the success or faiUu'e of marketing their product provided 
another means of evaluating student performance. Finally, numerous daily assignments, 
special projects, and panel discussions concluded the evaluation criteria. 

The first significant observation of the project is the fact no money is spent from 
either a school or department budget. Students finance their corporation by purchasing 
stock in their company. Instructors can set an appropriate value for eacli sliare of stock, 
depending upon the manufactured product. 

Second, the project format allows for multi-discipline opportunities. For example, 
the business teachers can help set up the accounting system; English teachers can acquaint 
students with literary works related to the topic; sociology teachers can pi'ovide insight 
to social issues emerging from work activities; psychology teachers add expertise to 
psychological stresses; economics teachers can be used in numerous instances; political 
science tearhers can point out political aspects of the topic; and .science teachers can 
help with technical assistance. The prospects are unlimited. 

Third, the project stresses active student involvement rather than passive study, 
which causes a higher degree of student interest. 

Finally, interdisciplinary projects allow teachers to see beyond their own subject 
matter and develop an awareness how their courses fit into the educational spectrum. 

FOOTNOTES 

(1) Kirkland, Fdward C. Dream and ^I'hought in the Business Community (Ithica, New 

^'ork: Cornell University Press, 1956). Sitterson, J. Carlyle, ''Economic and 
Social Revolution" Interpreting and Teaching American History , 31st Yearbook, 
National Council for the Social Studies (Washington, D.C.: National Council for 
the Social Studies, 1961). Morison, Samuel Eliot, and Commager, Henry Steel, 
The Growth of the American Republic, Vol. 11, 4th ed., revised (New York: Oxford 
University Press, 1950). Hofstadter, Richard, The Age of Reform: From Bryan 
to F.D.R. (New York: Alfred Knopf, 1961). Heilbroner, Robert L. Making of an 
Economic Society (Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 1962). 

(2) "Statistical Abstract of the United States," U.S. Department of Commerce, Bureau 

of the Census, 1971, page 223. 

(3) Ibid., page 217. 

(i) Sears, Roebuck Catalog of 1898 with current (1971-1972) catalogs. 

(5) The student production manager assumed responsibility for the physical production 

of the product. He first searched out available library materials explaining his 
duties within the corporation. Second, he conferred with the industrial educr^ion 
instructor, who explained tlie machine-tooloperations and the sequence materials 
had to go through to achieve an end product. 

(6) Students used standard flow chart symbols used by industry while determining the 

production sequence. 
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(7) The testing bnttery contained the Minnesota F^aper Form Board Test, Midget Peg 
Board, and Teig Finger I3exterity Test (the last two were teacher-made). The 
Minnesota Paper Form Board Test illustrated an example of a group-adminis- 
tered paper and pencil mechanical-aptitude test, while the second and third tests 
measured individual mechanical ability. 

Messrs. Nelson and Teig are members af the faculty at Malcalm Price Labaratary Schaal/ University of 
Narthern lawa. Cedar Falls, lawa. 



FIVE-IN-ONE! An Interdisciplinary Program 
for the Disenchanted Student 

Norinan Metzger 

The high school of our school district is typical of all high schools in respect to having 
a number of smdents who are disenchanted with scliool. Our disenchanted students are 
turned off because none of the programs we have to offer seems to offer them anything. 
Our theory about this is that what we have to offer has little meanmg for them because 
they have such a vague idea about what they will do with it after tliey've got it. To say it 
another way, our disenchanted students have not determined a post-high-school goal. 

The students in our high school wlio have their sights on college are aware of the 
relationship of tlieir high school studies to their immediate post-Migh-school activities. 
And so are the students in our business curriculum, our vocational agriculture program, 
our home economics program, or one of the many other vocational or technical programs 
of our area vocational technical schools. While not all of tlie students in tliese curricula 
are completely sold on their high school program, they can see some rather obvious con- 
nection between it and what they may well be doing when they leave the secondary scliool. 

Consider, however, the students who are not in one of tlie identified programs. For 
one reason or anotlier, they are not in a college preparatory program or one of the voca- 
tional programs. Thse people, who constitute around 40% of the total school enrollment, 
have often been referred to as "general" students. When general students are interacting 
with their high school program, the coiiiiectiijn j^r.tween that program and what happens 
after high school is not so obvious. For some^ / relationship can be perceived. For a 
great many, the relationship is taken on faith. For many others, the relationship cannot 
"be perceived nor is it accepted on faith. It is the non-perceiving, non-believing, dis- 
enchanted smdents who most need a different program. 

They need a different program because they can see no meaning in their isolated 
English 111, American Cultures 11, Biology 1, or Foundations of Math 11 classes. The 
meaning is obscure in major part because they have determined no post-high-school 
career with which to relate their studies. Also contributing to the problem is the seeming 
lack of relationship between their compartmentalized tradition^^ .-subject courses. 

We have postulated that school disenchantment is c" ,oed by a smdent's inability to 
perceive meaning in his program. We attribute the lack of perception to the absence of a 
post- high- school goal and to the traditional isolation of the separate high school courses, 
if we have accurately defined our problem, the definition seems to provide the solution. 
The definition suggests that students need to search for and determine a post-high-school 
goal. During that search and when the goal is determined, they need to perceive relation- 
ships between their high school program and their life situation. 

Five-ln-One is an interdisciplinary program designed to present mathematics, com- 
munications, science, and social studies educational experiences as they relate to pre- 
vocational career experiences. It is a complete program for a high school smdent until 
the time that he can find another program that provides still greater meaning for him. 

Five-ln-One employs written modules of integrated instruction; team teaching; hands- 
on-high-interest activities; occupational guidance; field experiences and die cluster 
organization for presenting occupational experiences. 
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Five-In-One has been field tested in a summer program and promises to impact with 
a powerful effect on our traditional curriculum. 

Mr. Nornion Metzger, Curriculum Coordinator, is a member of the administrative staff at Penn Manor 
School District, Millersville, Pennsylvania. 



Interdisciplinary Cluster Teaching 

George H. Dltlow 

This interdisciplinary cluster proposal was submitted to the United States Office of 
Education, Bureau of Educational Personnel Development, through the Millers ville Col- 
lege Foundation as an extension to the first phase of the project currently under the direc- 
tion of Dr. Edward Kabakjian, Executive Secretary, American Industrial Arts Association. 
The plan of operation currently in the state of completion carries the 0. E. Log No. 5014. 
It was an outgrowth of the involvement of the American Industrial Arts Association at the 
CONPASS Grove Park Institute project in June 1969. 

PROJECT GOALS 

The purpose of this project was to train teachers to prepare ind teach an integrated- 
interdisciplinary curriculum clustered around concepts in industrial arts power tech- 
nology. 

The underlying objective was to provide o total educational experience for boys and 
girls representing students who are basically underachievers and disenchanted with 
school and who represent the greatest portion of dropouts. 

Another primary focus was on the behavior of teachers representing the subject dis- 
ciplines of mathematics, science, social studies, language arts (communications), and 
industrial arts as they operate in a team-teaching environment. The instructional pro- 
gram attempted to homogenize these disciplines by integrating the knowledges and skills 
of the aisciplines into common course content. This content was then taught through a 
team arrangement of the teachers using flexible scheduling. 

Evaluation of the program was based on the observed success of learners, observa- 
tions by the project coordinators, and self^evaluations by the teachers, counselors, and 
learners themselves. A discussion of evaluation instruments, testing, and computation of 
data is included in this report. 

A final product of the program was the development of guidelines and instructional 
format for an interdisciplinary program involving subject matter content from mathe- 
matics, science, social studies, communications, and industrial arts. The program was 
designed for 120 hours of instruction. Eight additional interdisciplinary programs of 120 
hours each are presently being developed. 

A second product was a model of special in-service teacher training and pre-service 
training for teaching an integrated-interdisciplinary program. 

SCOPE 

TTie premise upon which this program was designed is the fact that many students 
drop out of school before completing their secondary education experience. Related to 
the reasons why children get "bored'* with school is the fact that students find it difficult 
to apply and transfer knowledge from one learning situation to another, and the methods 
of facilitating success in the learning process are geared primarily to the academically 
talented students (college bound) and not to students who have had a history of learning 
difficulty. 

Educators have been successful in organizing knowledge and skills into logical and 
internally consistent disciplines (e.g., mathematics, science, social studies, industrial 
arts, and communications), but students have been less successful in integrating and 
applying the subject matter within the conditions confronted in everyday living. The inte- 
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gration of the disciplines will bring the content of instruction in the language arts, social, 
and physical sciences to life and enhance the learner -s chances for success. 

Learning to live in our technological culture is a concern and theme of industrial 
arts educators, but one which could be adopted by all educators. Use of the theme "Man 
and Mis Environment" insures a topic that is relevant to the interests of youth and to the 
immediate needs of society, as well as providing the participating subject matter dis- 
ciplines maximum opportunity for relating content to the world of reality. 

The inability of public education to make significant improvements in the success 
ratio of potential school dropouts and thus retain them until normal and successful gradu- 
ation suggests a look at both the methodof instruction and the organization of thecontent. . 
The development of an interrelated-interdisciplinary curriculum taught by subject matter 
specialists in a learning center void of block scheduling will increase the students' ability, 
to apply newly learned skills and knowledge to related activity. 

At the heart of the integrated- interdisciplinary curriculum project is the acceptance 
by each student of the premise thatleamingcan be enjoyable and relevant to his interests 
and needs in life. The educational process will no longer be seen as teaching but as pro- 
viding conditions necessary for learning. 

Aati'cipated Results 

Implicit in this mode of teaching-learning is a new role for both parties. The teach- 
ers must make some initial selections of the learning experiences that are likely to lead 
the student to a desired objective expressed in measurable behavioral terms. The teach- 
ers designed the curriculum so their role was more one of a facilitator than a dispenser 
of learning skills and opportunities. 
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The learning must focus less on the traditional repiicative and more on the interpi'e- 
tative uses of knowledge and skills which are demanded by a rapidly changing, highly 
technological society which is faced with complex political, moral, social, and economic 
issues. 

The main feature of the project was the emphasis on the changing role of the teacher 
and of the learner. Implicit also were the needs for multimedia resources, new organiza- 
tional patternsof teacherutilization,moreflexiblegroupingand scheduling, and individual- 
ized programs to capitalize on our knowledge of the learning styles of youtli. 
General objectives for the project were as follows: 

1 . To develop an instructional program uti lizing an inJegrated-infrerdisclplinary approach de- 
signed to improve and enhance rhe interest and motivation of disenchanted leornors who 
become potential school dropoufs. 

2. To develop positive atfitudinol changes in learners toward school in general, specific sub- 
jects used in the progrom, and the learning process as a whole. 

3. To generate models for curriculum planning ond development of interdisciplinary progroms 
which incorporate team teaching and flexible scheduling techniques. The?e models may be 
used OS guidelines for in-service teachers and teacher-educators interested in teaching in 
an interdisciplinary context. 

4. To provide on in-service experience for teachers and teacher-educators to become acquainted 
with and participate in the development of an integrated-interdisciplinary program. The 
outgrowth of this experience should provide a better understanding of what others ore trying 
to accomplish^ a better interaction among the teachers in designing an operational program 
focused more on learners' needs than subject specialties, a stranger relationship between the 
in-service teoLners and the college teachers involved in the project, and experience in 
working in a teoching team using flexible scheduling of time and facilities. 

5. To provide the guidelines for the development of eight integrated-interdisciplinary programs 
to be implemented on a regional basis and centered on the tl.sme "Man and His Environment." 

CONTENT SELECTION AND ANALYSIS 

Since the instructional program was interdisciplinary in nature, central concepts or 
themes were identified by the group to facilitate integration and articulation of specific 
content to be developed. 

Integration (coring) of these concepts was done in three steps. First, a block- type 
coring chart was used to record major concepts proposed by each subject as tiiey related 
to industrial arts. The math, science, communications, and social studies instructors 
selected major concepts from their subjects using a taxonomic outline of technical con- 
cepts in power technology prepared by the industrial arts teacher. This taxonomy facili- 
tated generation of concepts in the other subjects by providing direction and focus for 
content selection. 

One of the chief problems in this stage was the necessity for each teacher to learn 
to undei stand the scope of content taught in the other four subjects. This took consider- 
able time and created a period of frustration which had to be overcome. (This later 
proved to be an asset to the teachers.) . 

Following the coring chart, a list of central themes was developed for each subject 
as a second step in the integration process. A sample central themes chart is shown with 
the further analysis of the major topics for each subject. The central themes were daily 
topics and were a breakdown of the weekly topics identified on the coring chart, TTiese 
themes were expanded into "big ideas" for each day for each subject and formed the basis 
for performance objectives development. A sample daily "big idea" chart is shown. 

WRITING PERFORMANCE OBJECTIVES 

Following the content selection and analysis process, the miniconcepts had to be con- 
verted to performance objectives for clarity and discrimination. The three criteria for 
writing behaviorally- stated objectives offered by Mager in his book. Preparing Instruc- 
tional Objectives, were used. They propose the writer state the task that is to be per- 
formed or observed, the conditions under which this task is to be performed, and the 
extent or acceptable level of performance within these conditions. 
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CORING CHART 
WEEK ONE; Development and Application of Power Sources 



Math 

1 . Diagnostic Testing 

2. Computer Operation 

3. Computation and 
Measu rement 

4. Data Collection 
and Recording by 
Graphs, Charts, 
and Tables 

5. Computing Mechan- 
ical Advantage 



Science 

1 . Levers and Other 
Simple Machines 

2. Applications of Levers 

3. Lever Nomenclature 

4. Efforts and Resistance 
Forces 

5. Mechanical Advantage 



F'crformance objectives were written in cnch of the three domains of educational ob- 
jectives; i.e., eognitive, affeetive, and psyehomotor. The affective objectives were mostly 
limiccd to attitudes, sinee tliis was one of tlie variables in which the project hoped to 
effect change. 

To facilitate the identification of teaching strategies, evaluation techniques, and 
lesson planning, a weekly unit plan was developed which contained a list of the performance 
objectives for the week, selected teaching strategies and procedures planned to assist 
learners to achieve the particular behavior change, and a list of evaluative statements 
describing expected performiincc levels of learners in the program. A sample unit plan 
is provided. 

SELECTION OF TEACHING STRATEGIES AND TECHNIQUES 

Once the objectives were written, the teaching strategies and techniques could be 
determined. The group used a brainstorming process to generate different types of 
strategies, which in some cases produced some very creative ideas. These strategies 
were listed on the unit plan with the objectives as mentioned above. 

Included in this step is the identification and selection or development of instructional 
materials. The librarian-media specialist in the program provided the teachers with the 
films, slides, charts, recordings, reference materials, and other aids requested. 

Lesson Planning 

Lessons were developed from the unit plans and focused on concepts and behaviors 
tliat were identified earlier. Each teacher developed one lesson for each of the 20 class 
days. A standard format was selected for all lessons, and a sample lesson plan is shown. 

Variations in lesson content and sequence occurred due to learner ability differences 
and normal interruptions. 





Technical 


1. 


Introduction to 




Power Sources 


2. 


Applications of 




Power 


3. 


Four-Cycle Engine 




Theory and Opera- 




tion 


4. 


Two-Cycle Engine 




Theory and Opera- 




tion 



Communications 

1. Methods of Commu- 
nicating Ideas 

2. Information Collect- 
ing Techniques 

3. Communicoting 
Ideas through a 
Project 

4. Organizing Data to 
be Illustrated 



Social Studies 

1 . Early Power 
Sources and their 
Applications 

2. Muscle Power 

3. Wind Power 

4. Water Power 
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WEEK 1 

DEVELOPMENT AND APPLICATION OF POWER SOURCES 
CEh'JRAL THEMES CHART 





Technicol 


Science 


Math 


Communications 


Social Studies 


M 
0 
N 
D 
A 
Y 


Introduction to 
smal [ power 
sources. Show 
examples. 


Observing levers 
and other ma- 
chines to be ob- 
served on field 
trip. 


Diagnostic test- 
ing and introduc- 
tion to computer. 


Selecting proj- 
ect to illus- 
trate field trip 
experience. 


Field trip plans- 
what to look for 


T 
U 
E 
S 
D 
A 
Y 


FIELD TRIP c 


round Lancaster area 


o observe various ty| 


>es of power appi ic 


ations. 


W 
E 
D 
N 
E 
S 
D 
A 
Y 


Introduction of 
four-cycle (run). 
Demonstrate oper- 
ation. Student 
participation. 


Lever — draw and 
discuss parts. 
Make levers. 


Computation and 
meosu rement. 
Read ruler. Con- 
version tables. 


Communicating 
ideas ^hrough 
a project. 


Muscle power. 


T 
H 
U 
R 
S 
D 
A 
Y 


Review of four- 
cycle. Student 
teardown. 


Determine 
efforts and 
resistance of 
levers. 


Collect data. 
Record data. 
Graphing. 


Project work- 
shop. 


Wind power. 


F 
R 
I 

D 
A 
Y 

t — 


Introduction of 
two-cycle (run). 
Demonstrate and 
illustrate oper- 
ation. Student 
partictpation. 


Mechanical 
advantage. 


Computation of 
mechanical ad- 
vantage. 


Project work- 
shop. 


Water power. 



Student Tracking Systenn 

An instructional program based on behavior modification requires some sort of 
record-keeping system to monitor student progress and behavior change. A tracking sys- 
tem similar to the type used in Project ABLE (Quincy, Mass.) was selected and developed 
specifically for this progranri. 

Each teacher maini^ined a tracking chart showing individual student progress in 
achieving behavior changes indicated in the performance objectives. The task descriptions 
in the performance objectives were extracted and listed on the chart. Conditions and per- 
formance levels of the behaviors were kept in the teachers* files for reference when 
needed. The obvious reason for this was limited space on the chart. 

IDENTIFICATION OF FACILITiES FOR IMPLEMENTATION 

The school selected for the implementation stage of the project was Marticvitle 
Middle School in Pequea, Pennsylvania. The building is relatively new and modem and 
has a clustered arrangement of rooms, which worked out well for the interdisciplinary 
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•WEEK 1 

DEVELOPMENT AND APPUCATION OF POWER SOURCES 
BIG IDEA 



TECHNICAL 


Introduction to smoll power sources (demonstrotion, discussion). 


SCIENCE 


Levt.>rs ond simple mochines thot ore used in todoy's society, with emphosis on how 
some of these mochines function, especiolly those which, will be observed on the 
field trip. (Short film on the use of levers ond simple mochines, with emphosis on 
levers used by mon in the posf to increose his productiveness. CJoss discussion on 
the levers ond simple mochines Identified in the film. Also, those used oround 
the house. Lecture ond closs discussion of slides of levers ond simple mochines 
thot will be seen on the field trip.) 


MATH 


Diognostic testing ond introduction to computer. {Through use of the computer we 
will test eoch student, concentroting on froctions, declmols, ond whole number 
computotion. Problems moy be reloted to field trip.) 


COMMUNICATIONS 


Group will select o project from a voriety of suggested oreas to record ond shore 
their field trip experience. (Lecture, demonstrotion, discussion) 


SOCIAL STUDIES 


Study of eorly power sources ond their opplicot!or. by meons of o field trip. 
(Lecture, discussion, ond mop study relotive to field trip — whot to look for ond 
rcjte to be followed.) 



UNIT PLAN 

Mon ond His Environment One Week 

CojTse Title Time 

1 SCIENCE Mr. Rohrer 

Uiit — Week Subject Instructor 



Big IDEA: Lever construction, onolysis, ond use is importont, since mon depends on mechonisms fa od- 
vonce his culture. 



Bei-aviorol Objectives 


Teaching Strategies 


Evaluation 


1. Given 0 variety of exomples 
of opplicotions of smoll goso- 
line engines ord motors, the 
student will recv-jgnize common 
uses of smoll gosoline engines 
ond smoll electric motors 
found in our present society. 

2. During o closs discussic^n 
on opplicotions of small er\- 
gines ond motors, the stude^u 
will differentiote between 
types of smol! intemol com- 
bustion engines ond smoll 
electric motors ond show 
common opplicotions* 

3. During o field trip oround 
Loncoster County, the. student 
wil) point out ond desc^b^ 
some of the early gosoHne 
and steam engines used in 
this area. 


Show and explain different 
types of applications of small 
engines and motors in common 
recreational and workshop 
devices. 

Clou discussion on opplico" 
tions of small engines and 
motors. 

Field trip around the Lancaster 
County area to observe various 
forms of power in use. 


List f've or more applications 
of 'iioll gasoline engines. 

List five or more applications 
of electric motors. 

Orally describe the basic dif- 
ferences in four-stroke cycle 
and two-stroke cycle engine 
design and operation. 

Orally explain the transition 
of power forms from muscle, 
wind, and water, to steam, 
gasoline, and electric. 
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LESSON PLAN 



SUBJECT: Technical 
WEEK: 1 



LESSON NUMBER 5 
TIME: 50 mfnutes 



INTRODUCTION TO SMALL TWO-CYCLE GASOLINE ENGINES 



I. BfG (PEA 

Smoll two-stroke cycle single cylinder internal combusHon gosoline engines chonge heot energy into 
motion through o two-stroke cycle theory of operotion. 

II. PERFORMANCE OBJECTIVES 

1. The student will be oble to describe^ verbolly the theory of operofion of o two-stroke cycle single 
cylinder internal combustion gasoline engine. 

2. Given o guide sheet ond oppropriote tools, the- student will be oble to disossemble ond identify 
bosic components of o two-stroke cycle single c/linder internol combustion gosoline engine. 

III. PRESENTATION 

1. The instructor will demonsfrote, identify, ond exploin: 
o. The two-stroke cycle theory of operotion 

b. The bosic engine components 

c. Dissossembly procedure 

2. The student groups will: 

a. Disossemble a two-stroke cycle engine 

b. Identify the bosic engine components 

IV. INSTRUCTIONAL TOPICS 



1.0 Bosic ports of o two-cycle engine. 

1.1 Intoke ond exhoust ports 

1.2 Piston 

1 .3 Reed volves 



CONCEPTS AND INFORMATION 

1. The two-cycle engine Is constnjcted differently 
thon the four-cycle engine. 

2. Intoke ond exhoust ports ore holes drilled In the 
cylinder woll to oilow exhoust goses to escope 
and new fuel mixtures to enter. 

3. The top of some two-cycle engine pistons ore 
designed to aid in the movement of intoke mixture 
ond exhoust exit. 

4. The reed volves ore spring steel reeds which open 
to allow the fuel mixture to enter the crankcose. 

INSTRUCTIONAL MATERIALS 

A. Primory references: 

1. Glenn, Horold, Exploring Power Mechonics , Peorio, III. 
1962. 

2. Long, Kenneth, Smoll Engine Service Monuol ^ KonSos City, Mo.: Technicol Publicotions, Inc. 

3. Pipe, Ted, Smoll Gosoline Engines , New York: Howord W. Soms ond Compony, 1967* 

4. Stephenson, George, Power Mechonics , Albany, New York: Delmor Publishers, 1964* 

B. Teoching oid: 

1. Two-cycle engine for running demonstrolion. 

C. Audlo-vtsuol matertols: 

1 . Tronsporencies, chorts, ond diogroms showing two-cycle gosoline operotion. 



Chorles A. Bennett Compony, Inc., 



duster program. The subject areas were located adjacent to each other, with the excep- 
tion of communications and social studies, which met in the library on the second floor. 

The facilities were more tlian adequate in space and work stations* There was suffi- 
cient equipment available, which enhanced the learner's motivation to study or participate* 

A discussion of tlie administi'ative and operational aspects of implementation and 
student post-assessment procedures follows* Faculty and staff evaluation, conclusions, 
and recommendations resulting from the project are also included* 



IMPLEMENTATION AND TESTING 

The purpose of this phase was to evaluate the effectiveness and feasibility of an inter- 
disciplinary approach to learning for disenchanted pupils. The several variables iden- 
tified in the planning phase of this project needed to be tested, which necessitated imple- 
mentation of the ideas developed in the project. 
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For better clarity, this phase of the report is described in two parts; i.e., implemen- 
tation and evaluation. 

Implementcftion 

The implementation period was set at four weeks (20 school days, six hours per day, 
totalling 120 hours) beginning June 19 and ending July 15, 1972. This decision was based 
on Che modular concepts of cluster programs explained earlier. The time also coincides 
with a typical school day and offered a comparable amount of instruction for the four-week 
period. 

The Sample 

A maximum of 60 pupils consisting of both boys and girls was selected to participate 
in the implementation phase of the project. These pupils were selected from a list of 
incoming ninth graders in the Marticvllle and Millersville middle schools who expressed 
an interest in participation. Selection was made in advance of the program by the coun- 
selors in these schools on the basis of identified or predicted disenchanted learners 
and/or potential dropouts. 

Fifty-two pupils actually participated in the sample, due to families moving from the 
area, pupils obtaining a full-time summer job, or spontaneous family vacations before the 
implementation phase began. Of the 52, there were 9 girls and 43 boys. 



Dally Schedule 

The daily schedule was as follows: 



7:45 - 


8:45 am 


- Breakfast S: Group Meeting 


8:55 - 


9:45 am 


- Session One 


9:55 - 


10:45 am 


- Session Two 


10:55 - 


11:45 am 


- Session Three 


11:45 - 


12:15 pm 


- Flex Period 


12:30 


pm 


- Students Return llome 


12:30 - 


1:30 pm 


- Faculty Lunch 


1:30 - 


3:00 pm 


- Faculty Seminar 


3:00 


pm 


- End of Structured Day 



A ten-minute passing period was scheduled just before and between each of the ses- 
sions. 

Team Teaching 

One of the unique features of this program was the opportunity for teachers to work 
togetlier as a team and experience the advantages and disadvantages of team teaching. It 
was decided in the early phases of this project that the integrated cluster approach to 
teaching must be complemented with a team-teaching arrangement. This was accom- 
plished partly during the curriculum development stages and partly during the implemen- 
tation period. The coring of the curriculum around central themes facilitated teaming 
of instruction. The teachers met each afternoon to determine the amount of time and inte- 
gration that was necessary for the following day and arranged their schedules accordingly. 
Pupils were divided into three groups: A (for accelerators), B ( for batteries), and C 
(for carburetors) for ease of identification and scheduling. The only structure among the 
groups was the assignment of pupils from both schools to assure a mix and distribution of 
both boys and girls in each group. Participants were otherwise randomly assigned. 

A sample of the pupils' daily schedule is shown to illustrate how the teaming of in- 
struction was accomplished. 

Sample Schedule (Wednesday, June 21) 

7:45 to 8:45 am - Breakfast and Large Group Meeting 



8:55 fo ]]:45 


am - Class Sessions 










Session 1 


Sessron 2 


Session 3 


Subiect 


Minutes 


8:55-9:45 ' 


9:55-10:45 


10:55-11:45 


Technical 


20 


A 


B 


C 


Science 


30 


C 


A 


B 


Math 


20 


C 


A 


B 


Communi. 


50 


B 


C 


A 


Soc. St. 


30 


A 


B 


C 


11:45 to 12:15 pm - Flex Period 
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Large-group instruction was held each morning immediately following breakfast. All 
students and faculty were involved. Usually a film, demonstration, or discussion was used 
during this time to present information pertinent to the total group. This often served as 
a keynote session for the day. 

Students were assigned to subjects during each of the three following sessions in 
groups of approximately 18. Within each subject, students were further divided into work- 
ing groups of three, which gave the teacher flexibility in planning lectures, discussions, 
demonstrations, and activities. This also .allowed individual instruction and activity as 
needed. The instruction then was planned and offered at four levels, i.e., total group of 
about 52, class groups of about 18, small groups of 3, and individual. Teachers utilized 
this flexibility of grouping advantageously during the implementation. 

"'he flex period provided pupils with an opportunity^ to continue work, explore further 
any one of the subjects they chose, or use the time for recreation. Teachers were avail- 
able in 83ch of the classrooms, the gym, and outside recreation areas during this period. 
About 50% of the students stayed in the subject areas for extra work of their own choosing 
during the flex period. 

Transportation and Breakfast 

Bus transportation was provided for students during the project. by agreement with 
the cooperating school district. Student bus lists, routes, ai;id pick-up stations were iden- 
tified as soon as the participants were selected. ^ 

Students were also offered breakfast rather . than lunch each day, a unique feature of 
this project. The school cafeteria and regular staff were used for the meal. 

Operational Aspects 

Several items occurring during the implementation phase arc worthy of description 
because of their contribution to the over-all smoothness of operation of the program. 

Team Leader — The teaching faculty decided to elect a team leader to administer teaching 
details relating to the group and to have someone who would serve as a central communi- 
cations link for the teachers. This worked out very well and facilitated the efforts of the 
faculty to work as a team. Dissemination and collection of data, communications, prog- 
ress reports, responsibilities, etc., were greatly enhanced. 

Counselors — Two middle school counselors, one from each of the schools represented, 
worked with the faculty to assist in solving any student problems as they arose. Since 
this was rarely needed, the counselors served more in an advisory and monitoring capac- 
ity. They met at least once a week with the faculty and more often as needed to help the 
teachers gain a better insight into the personalities of students in the program. 

Since the counselors originally selected the students who were to participate, they had 
a better over-all knowledge of the group in the program. The counselors also worked 
closely with the faculty during the week prior to implementation to assist in identifying 
specifically the affective behaviors (basically attitudes) theyfeltit was important for these 
pupils to change. Monitoring of the instructional periods and other parts of the school 
day by the counselors provided an immediate feed-back system for faculty, which facili- 
tated making necessary adjustments in the program. 

Media Specialist — Another very important service provided for the faculty was a ;nedia 
specialist. This person was responsible for obtaining by loan, rental, or development the 
instructional aids needed by faculty during the four weeks of instruction. Most of these 
aids were acquired previous to the Implementation phase from faculty lesson plans. This 
service seemed to be a tremendous asset to the faculty and students, as indicated in their 
comments. 

Administration — The administrative elements were handled by two individuals during the 
implementation phase. The learning center coordinator served a supervisory role and 
worked closely with the faculty and students each day. Instructional and administrative 
records as well as constant program monitoring and evaluation were provided by tliis 
person. 

The school coordinator worked as a liaison between the cooperating schools and the 
instructional team and was responsible for arranging bus transportation, breakfast, in- 
surance coverage, procuring supplies, and other important administrative details related 
to the program operation. 
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Project Evaluation 

The primary aim of this project was to change attitudes in students who had become 
disenchanted with school. The total curriculum package, the teaming of teachers, flexible 
scheduling, and t^^^e of facilities were all selected to facilitate attitudinal change in the 
students. 

The evaluation component of the project focused on specific groups of attitudes re- 
lated to (1) the subjects studied, (2) mode of instruction, (3) learning climate, (4) inter- 
personal relationships, (5) peer relationships, and (6) school in general. Pre- and post- 
tests were administered wliich asked for student rjsponse on a series of statements 
which, when scored, would indicate attitudes toward each of the six areas listed above, 
A discussion of these tests follows. 

Test Instruments 

Two tests were used in the evaluation of student attitudes. One was the Scliool Senti- 
ment Index developed by the Instructional Objectives Exchange, Los Angeles, California,^ 
and the other, a Semantic- Differential Scale developed specifically for the project.^ 

School Sentiment Index — This is a Likert-type scale consisting of 83 statements pertain- 
ing to various aspects of school to which students respond by indicating either strong 
agreement, agreement, disagreement, or strong disagreement to each. Since there is no 
right or wrong answer, students tend to be more honest in their responses. 

The 83 statements are derived-from-specific areas of attitudes which are: mode of 
instruction, authority and cont,rol, interpersonal relationships, school social structure 
and climate, learning cli mate, j peer relationships, and general, 

A modification of this Index, which was used in the project, solicited responses to 
four of the attitudinal areas on the original scale. These four (mode of instruction, inter- 
personal relationships, learning climate, and peer relationships) were selected as more 
accurately meeting the exp: essed aims of the project in terms of the type of attitudes to 
be changed. As a resultof this modification, only 42 of the 83 statements were necessary. 

Scoring of the responses was done by assigning numbers 4, 3, 2, and 1 to the response 
categories to facilitate statistical analysis, Students .were unaware of the numbering 
system. 

Semantic- Differential Scale — This scale* was developed for the program to measure spe- 
cific attitudes toward the subjects taught (math, social studies, science, English, and in- 
dustrial arts) and toward school in general. 

The semantic-differential technique consists of identifying xT concept such as "school" 
at the top of a list of bipolar adjective pairs such as good-bad. Previous factor analyses 
of adjective pairs by statisticians have shovsTi thatan evaluative dimension of the person's 
attitude toward the concept being assessed can be determined. 

A five-point scale is placed between the adjective pairs employed, and scoring is 
accomplished by assigning the most positive end of each adjective pair a weight of five 
(5) and the least positive end, a weight of one (1), with corresponding weights of four {4), 
three (3), and two (2) between the pair ends. After student responses are made, the scor- 
ing is done and analyzed statistically. 

For this project, the following adjective pairs were used for the attitudinal factor: 
good-bad; happy-sad; positive-negative; pleasant-unpleasant; and nice-awful. 

Analysis of Attitude Scores 

In order to examine whether students* attitudes would show a change over the four- 
week program, a pre- and post-test design with subjects serving as their own control was 
employed for each of the ten attitudinal areas tested. The correlated '*t" test was used 
to determine any differences between pre- and post-scores for each of the two test instru- 
ments used in the project. Tables 1,11, 111, and IV summarize the results of the analysis. 

As the four tables reveal, significant differences were obtained in both Millersville 
and Marticville Schools on the concepts of "mathematics" and "school." In each case, 
the attimde toward mathematics and school increased significantly from pre- to post- 
test. Significantly higher post-score attitudes were obtained for the Marticville School 
group in "English," "school," and "interpersonal relationships." Similar significant 
differences showing higher post-scores were obtained by the Millersville students in 
"science." The only significant difference favoring the pre -score attitude was found for 
Marticville School students on the concept "mode of instruction," A discussion of these 
results is included in the Conclusions and Recommendations section of this report. 
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TABLE I 



Pre-Post Test Scores of School-Related Attitudes as Determined by the 
School Sentiment Index for Marticville Middle School Students 



Atfitade 
Toward 


Pretest 
Mean Sd. 


Posttest 
Mean Sd. 


Correlation 


t Value 
Obtained 


Level of Sjgnificance 
One Toil Test N = 26 


Mode of 
Instruction 


43.68 3.42 


41.80 3.45 


.15 


-2.09 


p < .025 


)nferper5ona) 
Relationships 


29.52 1.83 


31.44 3.15 


.08 


2.74 


p< .01 


Learning 
Climate 


18.44 1.50 


19.12 2.47 


.28 


1.36 


Not Significant 


Peer 
Relationships 


15.88 1.39 


15.96 1. 10 


.51 


.31 


Not Significant 



TABLE II 

Pre-Post Test Scores of School -Related Attitudes as Determined by the 
School Sentiment Index for Millersville Middle School Students 



Attitude 
'i oward 


Pretest 
Mean Sd. 


Posttest 
Mean . Sd. 


Correlation 


t Value 
Obtained 


Level of Significance 
One Tail Test N = 26 


Mode of 
Instruction 


42.59 4.53 


42.95 4.47 


.39 


.36 


Not Significant 


Interpersonal 
Relationships 


30.36 2.84 


30.13 2.34 


.55 


-.46 


Not Significant 


Learning 
Climate 


18.82 2.30 


18.86 2.51 


,57 


.09 


Not Significant 


Peer 
Relationships 


16.95 1.79 


16.50 1,37 


.30 


-1.02 


Not Significant 



TABLE ([( 

Pre-Post Test Scores of School-Related Attitudes as Determined by the 
Semantic-Differential Test for Marticville Middle School Students 



Attitude 
Toward 


Pretest 
Mean Sd. 


Posttest 
Mean Sd. 


Correlation 


t Value 
Obtained 


Level of Significance 
One Tail Test N = 26 


Social Studies 


18.52 3.88 


19.72 4.75 


.17 


1.07 


Not Significant 


Science 


21.56 2.79 


21.00 4.75 


.29 


- .60 


Not Significant 


Math 


14.48 5.80 


20.68 4.78 


.37 


5.13 


p < .0005 


English 


16.32 4.50 


19.24 4.43 


.03 


2.35 


p< .025 


Industrial Arts 


21.24 4.64 


22.04 3.58 


.58 


1.03 


Not Significant 


School 


16.36 4.84 


20.64 5.08 


.13 


3.27 


p < .005 



Analysis of Behovior Change 

Although affective behavior change, was the basic purpose of this project, the cogni- 
tive and psychomotor changes were also monitored, by a tracking system similar to the 
one used in Project ABLE (Quincy, Mass.). The specific cognitive and psychomotor be- 
haviors planned for each week were written on a tracking chart and checked off as the 
student completed or demonstrated each specific behavior. 

Each teacher maintained a record of student progress on these charts each week. 
An effort was made to pre-assess- students early In the week to determine cognitive or 
psychomotor behaviors already attained previous to the instruction. A different type 
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TABLE IV 



Pre-Post Test Scores of School -Related Attitudes os Determined by the 
Semantic-Differential Test for Mil lersville Middle School SMents 



Attitude 
Toward 


Pretest 
Mean Sd, 


Posttest 
Meon Sd. 


Correlati on 


t Value 
Obtained 


Level of Significonce 
One TaiJ Test N = 26 


Social Studies 


16.54 3.56 


16.59 3.81 


.41 


.06 


Not Significont 


Science 


17.23 4.07 


19.55 2.94 


.33 


2.80 


p< .01 


Math 


16.45 4.18 


18.50 3.66 


.60 


2.89 


p < .005 


English 


18.82 4.68 


19.73 3.45 


.41 


.99 


Not Significant 


Industrio) Arts 


19.45 4.27 


19.32 4.06 


.57 


-.17 


Not Significant 


School 


17.63 2.77 


18.55 3.22 


.55 


1.61 


p< .10 



symbol was recorded on the chart indicating this. With a system of this nature, it was 
possible to get a general picture of the behavior modification resulting from the program. 

Individual Case Studies 

Another form of evaluation attempted to provide a more concentrated observation of 
student behavior. This was the individual case study technique. 

The intent was to obtain summaries of data on the background, characteristics, aca- 
demic records, and anecdotal comments by counselors and teachers on three students 
selected at random from the group. From this, one person would be responsible for 
observing the students selected and record comments and observations daily during the 
program. Although the idea was workable, it was abandoned for several reasons, among 
which were oversight in the early planning of the program which did not provide for 
properly trained personnel to do this in-depth observation and the sheer lack of time on 
the part of the teachers and staff directly involved in the instructional program to do this 
sort of thing. The idea is sound, however, and appears in the Recommendations in this 
report. 

CONCLUSIONS AND RECOMMENDATIONS ' 

Following is a summary of the written and verbal evaluations of the over-all project 
by the counselors, teaching team, college consultants, students, and coordinators. The 
conclusions listed below are based on results of test data, individual and group observa- 
tions by the project staff, and interpretation of remarks by students, their parents, and 
other visitors to the project. 

Conclusions 

1. The statistical analyses of test results shown in Tables I, II, III, and IV indicate sig- 
nificant gains across the board in attitudes toward "mathematics" and "school" in 
general. The Millersville students showed significant gain in attitudes toward 
"science" as well. In addition to this, statistically significant results were obtained 
in attitudes toward "English" and "interpersonal relationships" by the Marticville 
students. (The reason for a division of participants by schools was an internal de- 
cision recommended by the counselors to make the data more useful to them.) 

One group scored significantly higher in the opposite direction on "mode of in- 
struction" (see Table I), which did not seem to be a problem in the odier group. All 
other results were nonsignificant. 

An error occurred in the testing procedure which may have been responsible for 
some of the nonsignificant results. During the post-test administration, one group 
was directed to respond to tlie items exactly as they did on the pre- test; i.e., answer 
each item in terms of their feelings toward the teachers and school situation they 
were in last spring before participating in this project. This undoubtedly confused 
somp students, since they should have been responding in terms of their reactions 
to the summer experiences on the post-test. The strength of this explanation is un- 
certain and is offered to the reader as a possible solution to the inconsistency be- 
tween the overwhelming positive reactions expressed by the staff and students and 
the analysis of test results » 
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2. Another partial weakness in the project was the selection of omdent participants. 
The project was aimed at disenchanted youth who were identified in the cooperating 
school district and encouraged to enroll in the program; hov.ever, a disenchanted 
learner is not highly motivated to get "more of the same stuff" during his summer 
vacation, so additional volunteers that were judged by the counselors to be approach- 
ing disenchantment with school were selected. This provided a small portion of par- 
ticipating smdents who were interested in school and in summer programs that 
offered them an opportunity to extend their school activities. 

3, One of the most striking benefits derived from this project was the change in the 
teachers. They shifted from subject-centered to student-centered in their strategies, 
techniques, and procedures. The teachers gained more respect and confidence in 
each other as they began to work more closely a£ team, and it was not uncommon 
to see two or three teachers involved in any one lesson in a given room. Sometimes 
students could not identify a teacher with a subject. 

Teachers felt welcome to mingle freely in each other's classes without creating 
the tension or anxiety' normally found when a colleague or supervisor visits a class- 
room. These experiences tended to weld the group together into a successful team, 
which had a tremendous impact on both the teachers and students. The teachers 
felt confident that the interdisciplinary approach is a sound and partial solution to 
the problem of motivating disenchanted youth. 

4« An interdisciplinary teaching arrangement requires much more planning and prepa- 
ration time iDy teachers if it is to be effective. Teachers estimated about one and 
one-half times as much time needed to be spent on interdisciplinary programs, as 
compared to conventional programs. 

5. The educational media specialist used in this program provided an invaluable service 
to the teachers. This was the first time tlie teachers have had the time and assistance 
to develop media for their lessons. This was one of the highlights of the program, 
insofar as the teaching team was concerned. 

6. The teacher- student ratio of approximately 1 to 11 (in this program) provided ^the 
opportunity for teachers to interactmore often with students and offer individual help, 
which made the program more effective. A ratio of from 1 to 10 up to 1 to 20 students 
is recommended as a ideal maximum ratio for an effective program. 

7. The breakfast seemed to work out as a distinct advantage in the project. Students 
were transported in for breakfast rather than lunch; the innovation was received well 
by students and teachers. This gave the whole group an opportunity to start the day 
by sharing conversation and experiences with peers and teachers and provided a large- 
group session where announcements could be made, schedule changes effected, and 
"stage setting ' for the day could be accomplished with a film, short presentation, 
audio tape, or student activity which carried through the classroom sessions. Student 
comments indicated they liked this arrangement better than being served lunch. 

8. The attempt to assess attitudinal change during the project needs strengthening. 
Additional instruments need to be examined or developed which elicit a wider range 
of affective data to better evaluate student behavior change. The two instruments used 

■ in this project were adequate for their purpose, but there are other facets of human 
growth and development that need to be tested and examined as well. 

9. One of the strategies used in the project had a lasting impact on the students. One 
full day of instruction in Week 1 and Week 4 was conducted during a field trip around 
the Lancaster area to observe various forms of power in operation. The day was 
planned so that each teacher was responsible for sonne portion of the trip, and a guest 
narrator provided an explanation of the range of power forms observed by sltidents. 
This "classroom in a bus" strategy proved stimulating to the students. A film and 
audio record of the trips were made by students during the day. 

10. A period of frustration was experienced by the teachers during the training portion of 
the project previous to the curriculum development phase. The frustration seemed to 
come from mixing the teacher-educator training component with the teaching-team 
training period. Both groups were attending the early sessions. The teaching team 
was anxious to begin curriculum development rather than sitting in on the teacher- 
educators' program, which dealt with more theoretical models and systems used in 
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program development. It is recommended that these two functions be separated to 
avoid this problem. 

There was also a period of frustration as the teachers began to break dowTi com- 
munication barriers between subjects and seek information about each other's sub- 
ject matter to facilitate content selection and development as a team. 

Observations 

Additional observations not specifically mentioned in the conclusions of the report 
may assist the reader to better interpret the results of the project. The more important 
ones are listed below, 

1. Sfudenf offendonce during the four-week progrom remoined quite stoble, which indrcotes o 
high mo^fvot^ono) level. A dolly overoge of 48 of the 52 porticipoting students wos recorded, 
indlcotmg opproximotety 8% obsentees, most of which were excused fof volid reosot\s. 

Some of the porticipants begon to bring in friends to visit the progrom. This become more 
frequent os the four weeks progressed, ond policies hod to be mode to limit visitors. This in- 
dicoted positive attitudes toward the progrom, olso. 

2. The progrom wos "oction-oriented," which offered greoter incentive to students thon the 
conventionol "lecture" type clossroom situotion. Sfudents responded to this eosily and por- 
ticipoted freely. Althcxjgh this is not unique to interdisciplinory progroms, there is on ele- 
ment of wider selection of octrvitles when subjects ore rntegroted. 

3. The question of how much subject motter wos octuolly learned is o volid one, since there 
were no^assessment instruments to gother this dato. It wos not port of the project design be- 
couse of the high concern for attitudinol chonge. An investigotion of subject motter leorned 
should be odded to thi5 design. 

4. The physicol focilities used in the progrom were modern, oir conditioned, ond essentiolly 
vacont except for this pilot program. Access to clossroom ond recreationol focilities was no 
problem, (n oddition, the clossrooms used were clustered together, which focilitoted the 
teom teoching efforts of the teochers. It moy be concluded thot the focilities represented 
ideal conditions. 

These vorioblesmoy hove offected the motivotion of students, but it wos not controlled. 
This roised other questions such os, "Would on open spoce clossroom work? Could nongroded 
groups benefit equolly with seporote grode groups? " 

5. The pioce for on integroted-interdisciplinory curriculum needs to be more occurotely defined. 
For example, should o progrom like this be ploced at the middle school level or high school 
level? Is its purpose to "solvoge" dropouts or "prevent" dropouts, or both? If both, then it 
fits ot both school levels. 

6. The integroted-tn^erdisciplinory concept designed ond tested in this project is proposed only 
for disenchonted youth who will most likely become potentiol dropouts. This refers to op- 
proximotely 20 to 25% of the school popul Jtion. The progrom should find o ploce beside or 
within o conventionol school curriculum io deol with this problem ond offer this odditionol 
service to students. 

RecommendotioriS 

The following recommendations are presented as a result of the experience and in- 
sight gained during the project. 

1. The evaluation portion of the project should be improved by broadening the assess- 
ment to collect data on subject matter achievement, facility design and utilization, 
home visitation, individual case studies, and follow-up studies of students involved 
in the prograni to determine the rate of "prevention" or "salvage" of dropouts due 
to the program. 

2. The reacher-training component can becomi? more efficient now that models and pro- 
cedures have been generated for developing interdisciplinary programs. Although a 
period of frustration due to communicating beyond subject barriers is inevitable for 
the teachers, this problem can be greatly facilitated with a more carefully planned 
training component. For example, wherever possible, teachers who ^e experiepg^d 
in some form of integrated-interdisciplinary teachingshouldbeused during the train- 
ing portion. Their experience in this type of effort is invaluable. 
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3. A major recommendation of this report is that an integrated-interdisciplinary pro- 
gram similar to the one described here be tried in an urban setting to explore its 
impact on the dropout problem in urban schools. If the results of such an experiment 
were found to be as positive as those reported in this project, a very significant con- 
tribution can be made to the urban student and his community. 

4. It is also recommended that an improved version of this project design (taking into 
consideration the conclusions and recommendations offered) be tried in selected 
region;^: centers in the nation. If educators and community jeaders are :.eriousJy in- 
terested in finding solur^ons to the embarrassing dropout rate facing the nation's 
schools, programs of this nature that seem to hold promise for combating the drop- 
out problem should be pursued and supported for further development. 
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Tooling Up for Production in the Middle School 

Charles E. Campbel. 

The middle school is a concept which has been designed to provide students with a 
broad activity-based curriculum which, if effectively conceived by administration and in- 
stituted by staff, will be active and involved. It will not be a high school curriculum moved 
and watered down. A middle school is charged with educating the total student, not neces- 
sarily preparing him for the high school. Thinking, organizing, and behaving rationally 
are traits far more useful than memorizing and answei'ing questions relating to specific 
facts. 

The middle school student is one who varies in his cognitive and dexterity skills. 
He may be capable of sophisticated reasoning or he may still be very dependent on a struc- 
tured curriculum. It is. understood that during this difficult time of early adolescence 
the student is trying desperately to exert his independence in his peer group, yet depends 
heavily on reinforcement from the establishment. Physically, die student is in process. 
He is developing from gross motor skills and activities to the handling of small irregalar- 
shaped objects. He is progressing from lower-level activities to the more sophisticated 
intellectual activities. 

The potential of the student is virtually unlimited. Students have many interests and 
needs which are seldom met in a traditional junior high. If the curriculum is well planned, 
it will open up an entire new era of experiences and involvement. It will offer each stu- 
dent opportunities for careex-oriented experiences. Properly planned, the curriculum 
can organize a conglomeration of unrelated processes. Students will be able to inter- 
relate the sciences, humanities, and the technologies. This is in direct contrast to most 
junior high schools, where the subjects are taken, more often than not, because it is 
preparation for high school. These are usually watered down irrelevant high school 
courses, designed not necessarily for educating but for preparing students for high schools 
which in turn prepare for college and. finally, if the student is lucky, he will be prepared 
for life. It is not a matter of just offering more options but of carefully planning relevant 
integration of the entire curriculum. 

The middle school concept offers many opportunities for work in the technologies. 
The technologies can be broken down into three basic concepts: transportation, communi- 
cation, and production. It is the product manufacturing area of production that I will 
discuss at this time. 

There are many facets of industry that can be studied separately as processes or 
process. To individually and intensely study these as processes would be doing little 
more than wha.t has been done in the past, to study many unrelated processes with no 
common denominator. Using industry as the model and production as the learning process 
or vehicle to gain insight into the. total cosmology of the term "industry," we can soon 
find a different approach to our discipline, "Technology." 

Production offers many opportunities for individualized instruction in many areas. 
It encourages the development of total understanding of how industry mass produces for 
mass consumption, starting with the pre-process of design and proceeding through to 
working drawings and prototype models. During these early involvements, students are 
able to express their thoughts in the form of drawings, sketches, or renderings of potential 
product ideas. A student is encouraged to "sell" his idea to the rest of the students in- 
volved in the experience. Latent aggressive behavior is often exhibited during this initial 
class interaction as ideas are criticized and/or complimented during their presentation. 

As the selection of potential products is narrowed down, there are many minute de- 
tails which are improved upon until the product is selected. 

As soon as a product is selected, a company activity area overview is presented in 
four topical areas, with a fifth represented. These are Research and Development, Pro- 
duction, Marketing, and Finance and Control, with External Relations being involved in- 
directly. Basically, many, of the Research subfunctions have already been performed dur- 
ing the pre-process of designing the product. Development will take place with the con- 
struction of a prototype of the product. It can be improved upon functionally as well as 
for cost reduction and standardization of parts (Figure I). 

From here the product becomes the vehicle that takes the student through processes 
to an understanding of the concept industry and how it functions. Production planning 
activities offer many involvement directed experiences for a student to more readily 
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grasp Plant Engineering, Industrial Engineering, Production Engineering, Production 
Planning, and Quality Control. Purchasing is also a subfunction of the activity area of 
production; however, it is advisable at the middle school level to delegate these activities 
to the Finance and Control activity area. 

Marketing offers planning activities which involve the student in not only the cognitive 
and affective domains, but the psychomotor as well. He is directly concerned with Market- 
ing Research, Advertising, Sales Promotion, Sales Planning, Sales Operations, and Physi- 
cal Distribution. 

The fourth activity area that students are involved with is Finance and Control. Stu- 
dents are concerned wit-h both the finance andtlie control operations of the company. This 
division is also responsible for purchasing at the middle school level, even though it is 
in fact a fun^r^li'^v of Production. 

The fifth activity area that is involved at the middle school level is External Relations. 
As functional areas. External Relations, Communications, and Information and Public 
Activities Coordination offer many opportunities for student involvement. 

Due to the breadth of the concept of industry, it is not only impossible to relate all 
sub-functional areas to middle school students, but also impractical. One is able to direct 
students individually toward areas which will involve him in many human and material 
processes ranging from design, building of jigs and fixtures, mass communications, and 
elementary bookkeeping to experiences in transactional analysis. 

Tooling up is a phase of production which involves much preplanning. It begins with 
the idea which leads to drawings, renderings, prototype models, revised models, and work- 
ing drawings. Precision and perfection in pre-planning cannot be over-emphasized, 
whether it be material specifications,, production planning, process and/or tool selection 
and design, or process and/or tool construction. Before determining which process is 
relevant, a number of questions should be considered (Figure 2). 

1. What type of materials are involved in the product? 

2. What type of work-holding device do you need? A jig or a fixture? 

3. Is there machine or part motion involved in your jig or fixture? 

4. Do you need a jig or a fixture? * 

5. What process does your problem really involve? 

A. Drilling E. Mechanical Fastening 

B. Contour Changes F. Assembly 

C. Sawing G. Material Removal 

D. Routing H, Adhesion 



What special design problems must be considered? 

A. Exact Locations E. Protection of Finishes 

B. Special Processes F. Special Tooling 

C. Multiple Openings G. Irregular Surfaces 

D. Special Finishes H. CL-iniping 

i. Length of the production run 
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STRUCTURE OF A PRODUCTION SYSTEM 
ORIGINAL CONCEPT 



DESIGN SKETCHES — WORKING DRAWINGS — FIRST MODEL 
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PROCESS AND/OR TOOL 
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TOOLING INSTALLATION 
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PRODUCTION 
Figure 2 



With questions such as these in mind» consider which of the many alternatives are 
applicable to your particular problem and its solution. After obvious decisions have been 
made, the process of careful planning through the use of abstract symbols should be pur- 
sued, using the symbols standardized by the American Society of Mechanical Engineers 

^ I I \y i \ to carefully plan the process flow as it proceeds 

through the facility. This can also lead to facility design involving critical abstract think- 
ing, organizing, and predicting. 



SUMMARY 

The purpose of such a program is not to train or turn out skilled craftsmen, but to 
produce an involved, thinking, analyzing, organizing student— one who has knowledge of 
those industrial processes and activity areas common to today's model of industry, yet is 
prepared to understandand accept change as a way of advancing in a technological environ- 
ment—one who accepts the fact that his life and his career are constantly in process. 
Changing is self- renewal, and mobility is the by-product of his creative endeavors in a 
technological world. 



Mr. Campbell Is o classroom teacher at the Brady Middle School, Orange City Schools, Clevetond, Ohio. 
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Technology Through Manufacturing 

WilHam D. Umstand 



Our session this afternoon is organized for ttie purpose of discussing the technologies 
of manufacturing and how these could be integrated into the study of industrial practices 
in our respective schools. 

To establish a point from which to proceed, technology needs a definition. A "logy'* 
is a doctrine, theory, science, or body of knowledge, and "techno" is the practice related 
to that doctrine,''tKoory, or body of knowledge. Therefore^ the teaching of manufacturing 
technology would iijclude tlie study of those practices which occur in the production of 
durable and non-durable goods at some site and vaken elsewhere to be utilised or con- 
sumed. The manufacr're of industrial products is achieved by applying the in-plant tech- 
nologies of management and production by people trained to perform specialized functions 
within the manufacturing input-process-output system. Laboratory sessions can be de- 
signed to survey the gamut of planning, organizing, and controlling the pre-processing, 
processing, and post-processing activities from the recognition of a need to packaging and 
distributing the product. In some instances, creative industrial arts teachers have de- 
vised strategies to teach manufacturing practices. However, the majority of the in-school 
instructional thrusts in tliis direction have resulted from the adoption or adaptation of the 
packaged instructional systems produced by research and development activities sponsored 
by the local i^chool systems as well as teacher training institutions. 

In implementing such a program, the deviation from a traditional material-centered 
approach may be an asset or a liability. It is an asset if the pupil leaves the laboratory 
mulling over R & D or role-playing simulations of problems confronting the manufacturer 
and consumer. The liability may come from parents or other industrial arts teachers 
who expect some decorative and/or functional object, w'hich they may or may not need, 
to be taken home periodically. Even tliis requisite can be maintained to some degree by 
teaching proprietorship concepts which can evolve into custom production. Anotlier pro- 
cedure would be to teach the research and development phase of manufacturing leading to 
the development of a prototype. . Both phases of the instructional program would require 
tlie student to build objects. 

The positive outcomes from these innovative approaches, which would provide children 
with a broader conceptual understanding of how goods are produced and serviced, have 
been making their way into the newspapers and other media as viable practical activities 
necessary for the education of boys and girls. This means publicity, and from publicity' 
comes visibility, and from visibility comes recognition that sometliing is happening to 
up-date and improve our programs to reflect modern industrial practices. If this seems 
impractical, consider what notoriety has been received through interscholastic sports, 
drama, musical programs, etc. 

Teachers who utilize these innovative manufacturing instructional materials are 
beginning to be identified by what students are learning rather than what they are doing 
or making. This position may be illustrated by the increasing amount of recognition and 
financial support from local manufacturers' associations. 

Effectiveness of other educational disciplines in our schools is determined by measur- 
ing what the students learn. Therefore, with the knowledge of conceptual analysis and 
content of manufacturing technology as our academic value, we now have a much more 
relevant opportunity' to demonstrate our accountability for educating children. 

Many school administrators have considered reducing their conventional industrial 
arts course offerings because of the disproportionate program maintenance costs com- 
pared to the perceived educational value. Attitudes toward work may also be reflected 
in this programatic deterioration* In urban areas inhabited primarily by blue-collar 
workers, industrial arts supervisors have reported that youth are rejecting the project 
method of instruction. Students' behavior may be reflective of attitudes maintained by 
their parents, as reported in a recent government publication: 

There is convfncrng evidence that blue-collar workers are carrying their work frustrct 
and displacing fhem wifh extremist social and political movements or in hostiElt/ towoxu m 
government. For others, apathy is the reoction to the same set of social circumstonces. (l,p.25) 

Yes, there is managerial discontent, also. Lack of influence on organizational deci- 
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sion-making, lack of authority, and insufficient resources with which to make judgments 
they are expected to carry out. 

Such frustrations have an effect on the physical as well as mental health of personnel 
in industry. Work satisfaction has been shown to be a predic of longevity (1, p. 62). 
E-ieart disease is reported to be the result of certain high-risk .uv:tors: job dissarisfac- 
tion, low self-esteem, occupational stress, excessively rapid and continuous change in 
employment, incongruity between job status and other aspects of life, certain personality 
characteristics, and lack of stability, security, and support in the job environment. (1, 
p. 63) 

The alternative to heart disease in workers who succumb to high-risk environmental 
factors is mental illness, which often precedes physical illness. The worker may be unable 
to cope with his environment and exhibit sabotage, violence, alcoholism, drug abuse, etc. 
We need to develop activities to simulate these problems, which include knowledge of 
factors which deter these illnesses as educational goals. 

In Work In America, a report of a special task force to the Secretary of Health, 
Education, and Welfare, the following statements are made; 

In our explorotion of the interrelationships between work ond educotion, the following short- 
comings become evident: 

1. The morket volue of education hos driven out other volues. One consequence of this hos 
been to require, needlessly, ever-higher credentiols for the same (ob. 

2. Jobs hove foiled to change in step with the increased educotionol ottoinments ond con- 
comitont aspirotions of the new work force. 

3. Vocational educotion in the high schools hos foiled to give students useful skills or ptoce 
them In sotisfying jobs. 

4. We have lorgely neglected the educotionol needs of older workers. 

5. The schools themselves ore o workpioce influenced by, ond influencing, other woikploces. 
As such, the schools would benefit from o redesign of their work. 

6. The high schools have not yet discovered a proper role for themselves to ploy in "coreer 
educotion." (1, p« 65) 

The academic question resulting from an analysis of these shortcomings is whether 
industrial arts educators can develop and implement adequate educational experience to 
counteract the identified work-related social problem. Needless to say, we must draw 
upon the professional contribution of colleagues in other disciplines such as sociology, 
psychology, economics, and business administration. 

Industry is trying to meet its challenge of worker satisfaction by redesigning jobs 
according to these factors; occupation and status, job content, supervision, peer relation- 
ships, wages, mobility, working conditions, and job security. 

Solutions to problems created by these factors may be accomplished by reforms and 
innovations in the workplace, such as autonomous work groups, integrated support func- 
tions, challenging job assignments, jub mobility and rewards for learning, faciiitative 
leadership, managerial decision informarion for operators, self-government for the plant 
community, and congruent physical and social context. (1, pp. 78, 79) 

From 30 cited research supported documented in Work in America^ some examples 
which substantiate these solutions are: 

!. In 1959 the Poloroid Corporotion was foced with the problem of increasing the meoningful- 
ness of work omong 2000 production line employees. With retraining, these personnel were 
rototed between their factory ond other non-foctory jobs. Employees become eosier to re- 
cruit ond obsen' eeism ond turnover decreosed. (1 , p. 151) 

2. Texas Instrumen'r opproached the problem of better utilizotion of hunion resources among 600 
women ossemblejs by having them estobllsh their own production goals. Assembly time 
dropped from 138 to 32 hours. Time off the job, turnover, ond obsenteeism decreosed. (1, 

p. 152) 

3. The Monsanto Chemical Compony, Textile Division, in Pensocolo, Florido, wos foced with 
the problem that rising production costs hod beset the expected sovings of instolling on 
outomoted control room for chemico!- reoction ond conversion. An employee task force from 
eoch of four shifts restructured certoin jobs and eliminoted other jobs, especiolly the dirty 
ones, by automotion. Employee suggestions increosed 300%. (1, p. 155) 

4. In 1971, Pet Foods Plont in Topeka, Konsos, wos confronted with frequent shut-downs, costly 
recycling^, ond low employee morole. The sotisfoction for the employees came in the fomn of 



252 



Incenfive pay For the number of jabs each af the 70 workers could perform^ rather than what* 
he did at a particular time. The group wo* abEe ta plar: the aperotians In this new plant with 
70 people rather than 110 as e-iglneered. (1, p. 151) 

These strategies involve rather unconventional assignments of production workers 
and have been referred to as "employee enrichment programs." Enrichment and the 
flexible involvement of workers within a conceptual framework of personnel technology 
appear to be one answer for many of the woes in manufacturing management and produc- 
tion technologies. These same resolutions also may be effective in our program at the 
secondary and collegiate levels. 

Those who are teaching manufacturing and incorporating the innovative manufactur- 
ing, production, and personnel technologies as illustrated in this report are well aware of 
the energy and resources to be expanded in making the system function efficiently and 
effectively. Instructors, supported by their supervisors, who have experimented are to 
be applauded for their personal and professional contributions. 

REFERENCE 

Work in America — Subcommittee on Employment, Manpower, and Poverty of the Commit- 
tee on Labor and Public Welfare, United States Senate. Feb. 1973, GPO89-1930. 

Dr. Umstattd Is an Assistant Professor of Education, The Ohio State University, ColumbuS/ Ohio. 



Classroom Teachers Organize 
a Manufacturing Activity 

Harold G. Gilbert 

^^•-^ There are many values of attending an international conference like this American 
.^Industrial Arts Association meeting in Atlantic City. Presentations at meetings bring out 
new ideas and information that can be used to update teaching materials. Informal dis- 
cussions with people provide opportunities to seek solutions to current problems. Observ- 
ing commercial exhibits and talking with the sales representatives give an insight into 
available teaching materials. 

Last year in Dallas, the latter was most important for me. 1 observed the display at 
the Tandy Leather Company booth and talked with Carson Thompson, their Merchandising 
Manager. We discovered a mutual interest in school children studying about leather die 
cutting and manufacturing, in addition to the currentwork being done with; leather decorat- 
ing. The latter work was very good, but in addition the schools need to give a better 
picture of developments in the leather industry. We both left the convention thinking about 
how we could help teachers accomplish this worthy goal. 

Last summer I had the opportunity to visit the Tandy Leather Company factory in 
Fort Worth, Texas, to see leather manufacturing first-hand. After this visit, Carson and 
I talked for two days about the development of teaching materials. 

On^ obvious need for teachers was a comprehensive compilation of resource mate- 
rials about leatiierworking. There are many texts, film strips, slides, resource units, 
charts, and other aids available from all parts of the country. It would be invaluable to 
put all this information and reference material together in one "encyclopedia" of leather. 
Carson had already embarked on this project, and he has the contacts to do an excellent 
job. 

The other primary need seemed to be information to help teachers go further than 
teaching about the decoration of leather. The latter activity is good for a start to get the 
students to appreciate the characteristics and value of leather as an essential material. 
Those who derive enjoyment can continue the work with leather as a fascinating material. 
However, not many teachers use leatherwork to show the industrial application. The 
United States Department of Commerce in L970 published a reference called Industrial 
Profiles .^ It listed the 100 largest industries in the United States in terms of employment. 
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Food p tion, textiles, and metalworking were at tlie top of the list. The twelfth 

largest ^Mther manufacturing, which employs over 300,000 workers. The activities 
of decor, iMtig leather used by most teachers do not begin to reflect these sizable manu- 
facturing processes. 

Carson and I planned some teaching resource materials that could be used for the 
K-6 grades, otliers for the middle school, and some for the high school. Carson had 
already gathered materials that teachers have used successfully at these levels. The 
highlights of the projected program are; 

Elementary level; 

1. Introduction to leother decoroting (stomping) ond tonning 

2. The use of leother by pioneers ond Indions 

3. Die cutting as an essential In factory production 

4. Mass production of leother goods 

Middle school: 

1. Design ond moke leother goods decorated by corving ond dyeing 

2. Design ond purchose a die for moss production of o leother object 

3. Develop leather corving os o hobby (design ond moke own stomps) 

High school: 

1. Procure row leother ond ton It for own use 

2. Design ond moke a steel rule die to cut leother 

3. Develop skill in decoroting leother os o hobby 

At each of the three levels there is basic information about career opportunities in 
the leather industries. With tlie emphasis described by Dr. Harney, this becomes another 
important reason to emphasize tlie job operations and employment opportuniticd in the 
leather industries. The emphasis on leather manufacturing at the elemei ' M'y, middle, 
and high school level makes industrial arts and career education synor rj'ious in this 
aspect. 

This Spring, as part of my sabbatical study while employed by Northern, Illinois Uni- 
versity, 1 started the expansion of the teaching resources for the elementary level. The 
essential point here is that the start was made by working with industry to get information 
on what they are doing. They also contributed teaching materials in the form of koda- 
chrome slides, pictures, pamphlets, and samples of materials. Most important was the 
tour of the leather factory and conferences with personnel who could explain the details 
of the operations. 

Several possibilities were considered for the use of the resources: undergraduate 
teacher education courses, graduate teacher education courses, in-service workshops, 
articles for professional magazines, and a resource kit for classroom use. After dis- 
cussion of each, it was decided the kit of materials would be the best starting point at the 
elementary school level. 

Characteristics of this teaching kit should be; 

1. Practical for classroom use, even by teachers without technical experience 

2. "Hands-on" or construction activities for children to motivate learning 

3. All the tools, materials, and teaching resources needed for the unit ' 

4. Teacher directions, including ideas for correlation with other work 

5. Inexpensive enough for schools to purchase 

6. Flexible in the amount of time a class might devote to the unit 
7: Brief instructions the teacher might use for planning 

8. References and resources for expansion of tlie unit 

While on sabbatical, 1 wrote the units on Introduction to Leatlierwork and on Leather 
Manufacturing. These were edited by Janet Rabe, an industrial arts consultant in Fort 
Lauderdale. After revision, tlie kits were given to two third grade teachers who used 
them in their classrooms. They were revised again, and a copy of the instructions to 
teachers is available at this meeting for those who want one. It is planned that the Tpady 
Leather Company will package these kits for purchase by schools in the near future. 

The next step is to develop two more kits for the elementary level and then consider 
the development of materials for the middle school and high school. Some of the equip- 
ment developed by me for die cutting is on exhibit here. This will be expanded and tested 
further. 

The main purpose of this description is to show how the leather industry was instru- 
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mental in supporting the development of teaching resources* It is hoped that other teachers 
will work on materials to develop career awareness of other industries. Perhaps if this 
is coordinated and disseminated through the American Industrial Arts Association, it will 
speed the development of materials representing all of industry. The professional publi- 
cations of this organization could possibly serve this purpose. 

FOOTNOTE 

(1) Industry Profiles , 1958-1968. UnitedStates Departnientof Commerce. Superintendent 
of Documents, United States Government PrintingOffice, November 1970, 297 pp. 

Dr. Harold G. Gilbert is Professor of Industry and Technology at the Northern Illinois University at 
DeKalb, fllinois 



Research and Development inj-he 
Industrial Arts Classroom 

Ralph Pandolfi 

Research and development is at the knife edge of technology, cutting a path into the 
future by solving the problems that lie at and beyond the frontiers of our present level of 
technology. The people involved in research and development are, in many ways, the elite 
of industry. They must be a special breed who, instead of finding reasons why something 
cannot be done, find the way to do it. Their philosophy can aptly be described by quoting 
Robert Kennedy's paraphrasing of George Bernard Shaw: 

Some men see things as they are and say, why. I dream things that never were and say why not. 

Research and development, or more simply stated, R&D, plays an important role 
in our" industrial society, where it transforms pie-in-the-sky ideas into reality. The 
dream several decades ago of transmitting moving images by radio waves anywhere in 
the world has become the reality of today's transworld and transcelestial television. 

A panel of experts at tlie Rand Corporation looking to the future predict that we will 
have artificial organs made of plastic and electronic components by 1983, mining of the 
ocean floor by 1990, and direct electromechanical interaction between the brain and a 
computer by 2010.-^ The times indicated are approximate dates, with about half of the 
experts predicting an earlier date and half predicting a later date» But if we learn from 
our past experiences, we can expect these dates to be on the conservative side. Based 
on this prediction, there will probably be mining of the ocean floor before 1990 and electro- 
mechanical interdiction between the brain and computer before 2010. Alv'in Toffler writes 
in Future Shock that, "The Japanese already extract 10,000,000 tons of coal each year 
from underwater mines; tin is already being ocean- mined by Malaysia, Indonesia, and 
Thailand" and "... Dr. R. M. Page, Director of the Naval Research Laboratory in Wash- 
ington, has publicly dicsussed the feasibility of a system in which human thoughts are fed 
automatically into the storage unit of a computer to form the basis for machine decision- 
making."2 

As we ponder these science fiction-like projections into the future, we should keep 
in mind that the teenager of today will be in his early forties when most, if not all, of these 
predictions become a reality, and at that age he will have contributed approximately 
twenty years of his working life to some facet of our technological society. 

The questidfn must then be asked, **Do we, as industrial arts teachers, want our stu- 
dents to have played an important role in forming the future, or do we want them instead 
to have been passive viewers of our unfolding future technology?" 

The answer should and must be that we want them to take an active part in determin- 
ing what our future world will be like. One obvious way to do this is to make research 
and development a key part of our industrial arts curriculum. 
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Figure 1. A Sample Classroom Corporation 
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THE FUNCTIONS AND STRUCTURE OF INDUSTRY 

We will start by taking a superficial look at the functions of industry and a typical 
classroom corporate structure, and then a more detailed look at the make-up of the R & D 
organization within that structure. 

Functions of Industry 

Industry has been described as the organization designed to produce and service 
products to meet the material needs of mar. More specifically, the six functions^ of this 
organization are — Organization and Management, Research and Development, Planning 
and Production, Production, Distribution and Sales, and Service. 

R&D Organization 

A sample corporate structure, which may be used in the classroom, is shown in 
Figure L Focusing on the R & D block, there are two basic types of R & D groups: the 
functional and the product line organization. In the functional organization, specialists in 
the same area of technology work together on problems related to their specialty. An 
obvious advantage is that there is a concentration of a particular expertise in one group; 
a disadvantage is that there is no opportunity for cross-discipline communications. In a 
product line organization, each group is made up of specialists from different areas of 
technology working together to perform research and development tasks for one product 
or product line. An advantage accruing from this arrangement is that one group has the 
responsibility for a product's total research and development, instead of the responsibility 
being spread among many groups. 

Because the students in the typical lA classroom have few if any specialties, it is 
best to organize the student R& D teams along product lines; that is, each team researches 
and develops its own product. For example, one team might working on model rockets, 
while another is developing a new chair design. An advantage of the product line approach 
in the classroom is that each student can learn about R&D while working on something 
that is appropriate to his skills and interests. 



R&D PROCESS 

Stripped to its barest essentials, the R&D process (Figure 2) starts with a request 
from the corporate officers to conduct market research in order to determine the feasi- 
bility of producing and selling a particular product. If the market research indicates 
that the proposed product has a good chance of making a profit for the company, operating 
specifications are written. The operating specifications state the requirements of the 
new product and the constraints within which the people in R & D must operate. A few 
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Figure 2. The R&D Process 
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typical constraints are money and labor allotted to perform the R & D operation, functional 
and visual requirements of the new product, and a time deadline. 

The researchers then perform the engineeringdesign process, culminating in a prod- 
uct design and often a production model, plus the specifications which the production 
people must follow in bringing the product from the model stage to the mass production 
stage. 

Going bacV to elaborate on each of the steps in the R & D process, we find the follow- 
ing: 

Market Research 

The market researchers make their recommendations to the corporation by consider- 
ing what might be called the 5 C's of market research: Consumer needs, Competition, 
Cost of the proposed product compared to that of the competitor. Condition of the market 
place, and the Company's production capabilities. 

The market researchers investigate these five areas by polling their potential cus- 
tomers, looking at predictions of the market's future economic conditions, consulting 
with their company's production people, looking closely at what the company's competitors 
are doing, and sometimes using such unscientific methods as guesswork and hunches. 

Operating Specifications 

Depending principally on the size of the R 8i D project, the operating specifications 
might range from just a few pages in length to several volumes. In either case, they 
should include at least the following items: general description of the item to be re- 
searched and developed, time and personnel available, mo ^vallotted for work, maximum 
production unit cost, number to be produced, visual r'' quirements, functional require- 
ments, and size arid weight limitations. 
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Figure 3. The Design Process 
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Engineering Design Process 

The design process (Figure 3) can be 
broken down into five major steps: initial 
exploratory studies, tests of initial find- 
ings and tiie development model, drawing 
and making of a prototype, construction of 
a fie]d test model, and finalization of the 
production design. 

While this chart may give the impres- 
sion that the steps in the design process 
are absolute and discrete, this is not the 
case. The steps are part of a continuum 
with much overlapping between stages. 
Furthermore, there isagreatdealof feed- 
back involved^ so tliat it is often necessary 
to return to earlier stages to adjust for 
additional inputs found at later stages. 

After fulfilling the requirements of 
the operating specifications, the K & D 
team submits the final design (usually con- 
sisting of a production model and a set of 
drawings) to tlie production people, and 
preparations are made for mass produc- 
tion. Production problems may arise 
which necessitate going back to an earlier 
step in the R&D process to make design 
changes. 

SIMULATING R & D IN 
THE lA CLASSROOM 

A good simulation experience, based 
on the functions of industry described in 
this article, should start with the organi- 
zation of a classroom corporation and pro- 
ceed through the previously-mentioned 
five functions, culminating in the servic- 
ing of the product. 

Described here is a suggested R&D 
classroom simulation based upon a project 
conducted in a K to 8 school, the Lowell 
School in Philadelphia. The students who 
performed the research and development 
were 8th graders; there were one girl and 
six boys on the K S: D team. The project 
involved the finishing of decoupage wall , 
plaques (Figure 4) and was selected as an 
example of Research and Development 
for the following four reasons: 

1. By keeping the subject of the R&D simple, greater emphasis can be placed on 
techniques of K & D. 

2. The work is such that it can be done with simple hand tools and, if necessary, in 
an ordinary classroom. 

3. Because most lA teachers, no matter whattheirdiscipline, are familiar witli wood 
finishes, the project should appeal to a wide range of teachers. 

4. The finished wall plaques are a very saleable item and lend tliemselves well to 
mass production, sales and distribution and, to a lesser degree, service. 

The fall preceding their excursion into R & 13, the students had made decoupage wall 
plaques and sold them to friends, family, and teachers at a Christmas Bazaar. Although 
it was generally agreed that the plaques were very attractive and a fair amount were 
sold, they did not sell as well as had been fxpected. The students wanted to make more 
plaques and sell them at the school's May Fete. With the encouragement and guidance of 
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their instructor, tlicy organized a mini- 
corporccion, issued stocks, and undertook an 
H & D effort to investigate tlie following four 
areas: 

1. Because there was some resistance to 
tlie price they had charged (prices ranged 
from four to eight dollars), how much 
should they charge for the plaques? 

2. What color would sell best? 

3. Lacquer had been used and, because of 
its strong odor and difficulty of applica- 
tion, they wanted to find another good 
finish that was easier to apply and had 
less of an odor. 

4. Would local stores be willing to sell 
their plaques, possibly on a consignment 
basis? 

The corporation officers, with the help 
of their instructor, selected several student 
teams to do the research necessary to find 
the answers to the above questions. A market 
research team comprised of two students 
developed a questionnaire and went into the 
neighborhood to ask questions about color 
preference and the amount people would be Figure 4. Decoupage is cimethoclof attach- 
willing to pay for the plaques. ing printed pictures to flat pieces of wsod 

Another market research team went to and then applying several coats of a clear 
local businesses to determine whether they finish so that the picture looks as though 
would sell theplaqueson a consignment basis, it was painted on the wood. 
A third team tackled the problem of appro- 
priate finishes. They decided tliat the important criteria should be ease of application, 
abrasion resistance, water resistance, and tlic visual appeal of the finish. By referring 
to books, pamphlets on finishes, and by consulting with their instructor, they decided 
to test tlie following finishes: lacquer, shellac, varnish, and a commercial decoupage 
finish, Aqua-Podge. 

The students cut four pieces of 1 x iO-inch pine into i2-inch-Iong pieces. The wood 
was stained with Min-Wax and, after allowing it to dry overnight, paper prints were 
fastened to the wood with white glue. Again they waited 24 hours and gave each of the 
four wood samples tliree coats of one of the four finishes. 

As the finishes were applied, the students noted in an evaluation table how easy die 
finishes were to apply, hosv long the application process took, and how much of an odor 
each produced. 

To test tlie samples for their abrasionresistance, half cf the face of each sample Was 
masked off with paper and pulled several times across a one-inch layer of sand (Figure 5). 
The paper which shielded one side of tlie finished surface from tiie sand was removed, 
and the shielded and unshielded parts of the surfaces were compared. The samples were 
then tested for water resistance by placing a damp paper towel on half of the finished 
surface and allowing it to remain there for 24 hours. The part of the finish exposed to 
the water was compared to the part that was not exposed. The abrasion and water resis- 
tance dats was added to the evaluation table. 

To determine which finish had the most visual appeal, samples of each were displayed 
in the school's main hallway, and passing school personnel were asked which finish they 
liked. Their responses were added to the evaluation table. 

Having completed their market research and the evaluation of the four finishes, the 
R&D teams prepared their findings and submitted them in the form of a short written 
report to the corporation officers. A brief conference was held with the corporation 
officers and the II & D teams; the following conclusions were reached. 

RESULTS OF THE CLASSROOM R&D 

Altliough A qua -Podge was not as water- or abrasion- res is cant as some of the other 
finishes, it was very easy to apply and almost odorless. Furthermore, because of its 
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Figure 5. Lowell students testinvj a finish for abrasive resistance. 




water solubility when wet, it was not necessary to use strong-smelling or dangerous 
solvents for clean-up. It also scored well on its visual appeal It was decided, therefore, 
that Aqua-Podge was the best all-around finish, Olive was the inost- liked color, and three 
to five dollars seemed to be an acceptable price. Of the two local merchants contacted 
regarding selling the plaques on consignment, one responded favorably, while the other's 
response was negative. 

With their questions answered by the work they had done, the students were finished 
with the K Si D phase of their product and were now ready for production. 

The students made about 40 plaques and sold most of them during and after the school's 
May Fete, Sales were very good, and it was not necessary to sell any through local mer- 
chants. 

With a total of about $200 in their checking account from this and previous mass pro- 
duction activities and with a loan from the principal, the students were able to pay a 
dividend on the stocks purchased and also buy a $260 reel-to-reel tape recorder for use 
in the industrial arts lab, 
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Solving Urban ProblemV^hrough Curriculum 
en Space Technology with New 
Materials and Processes 

Rayford L. Harris 

The National Aeronautics and Space Act of 1958 declared that it was the policy of the 
United States tliat activities in space should be devoted to peaceful purposes for the bene- 
fit of ail mankind. The 1958 act included such goals as "tlie expansion of human kno\vl- 
edge," ''long-range studies of tlie potential benefits to be gained and the problems involved 
in tlie utilisation of aeronautical and space activities for peaceful and scientific purposes," 
and ''tlie most effective utilization of tlie scientific and engineering resources of the 
United States." 

Tlie space age is scientifically precocious — barely more than 15 years old. The 
basic purpose of scientific research and advanced tec^-iiology is long-term gain, but a 
striking aspect of space research is that short-term dividends already are being realized, 
despite its strong orientation to tlie future. Already the voices of conservationists and 
others who areconcerned with the problems of improving the quality of life in an industrial 
society' are counseling a turnabout in the exploitation of our natural environment. 

Far from decrying tlie condition as an occasion for pessimistic withdrawal from the 
realities of the problems that must be solved to better tlie plight in our ui'ban society, we 
must advocate that technology be directed toward the solution of such problems. Out of 
this realistic concern with the constraints of our physical world can come new insights 
into scientific and technical knowledge, and with this knowledge will grow the demand for 
new jobs and careers for persons with technical and scientific education. There are 
broader, though less visible, benefits in the scientific and technological advances gained 
in the pursuit of the basic aims of space research. 

The product is knowledge — man's greatest asset — knowledge of the universe, the 
mechanisms at work within it, and our planet earth. Some of the new knowledge acquired 
by space exploration has no immediaij applicability, although some day It may have. A 
great deal of the knowledge, however, is immediately transferable to practical use. Al- 
though not an overnight process, this already has reached consequential proportions. 

It is clear that there are many aspects of the proper selection and utilization of new 
materials that have found particular applications in materials technology brought about 
by what is termed "spinoffs." New products, materials, and processes, have come into 
existence as a result of space research and development and have quickly found applica- 
tion in non-space activities. 



NEW MATERIALS AND PRODUCTS 

New pioducts are available, ranging from householditems like lightweight indestruct- 
ible frying pans to the more complex discoveries in new medical equipment and tech- 
niques enabling doctors and hospitals to give better treatment to patients. Clothing, for 
example, worn by the astronauts has led to the use of an existing fiber that can be woven 
into a specially-designed texturized fabric and tailored according to a new concept in 
undergarments that designers are now manufacturing. Other consumer products in this 
area include special blankets, sleeping bags, sportsman's apparel, superinsulating 
vacuum-metalized nylon that is heat reflective, yet porous and machine washable. Bed 
covers, draperies, tents, and awnings are being developed. 

A new type of pipe, built of plastic mortar reinforced with fiberglas is light, thin- 
walled, non-corrosive, and virtually indestructible. A polyurethane spray foam is used 
to insulate the hulls of tuna ships. An aluminized plastic 0.0005- inch thick becomes an 
emergency blanket. 

An electromagnetic hammer is used to build ships and autos. The prodigious re- 
search, development, and manufacturing efforts harnessed by government — under the 
terms of the Space Act— has spawneu many tools useful to mankind and placed at man's 
disposal new technology which will be applied here and abroad to produce novel and better 
products for society. 
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MATERIAL APPLICATION 



A portable brazing furnace coming into increasingly widespread use for commercial 
metal fabrication is a direct offshoot of rocket propulsion work by aerojet, developed by 
General Corporation to perform reliable brazes on tubing in the spirits of liquid rocket 
engines. Aerojet engineers developed a tool using tungsten filaments in enclosures to 
supply uniform, intense, closely controlled heat in concentrated patterns. 

A high-temperature plastic researched and developed by Westinghouse Electric 
Corporation has resulted in a new family of co-polymers that have outstanding strength 
at temperatures up to 650° F. 

HOME BUILDING 

Space research is affecting the home owner on a broad scale. Fire-resistant paints 
and building materials are two of the most widely used by-products of space technology 
to reach th^ consumer. 

A new system of wiring a building for electricity is another innovation. Instead of 
punching holes in walls to run internal cables to bulky switch boxes, the space agency is 
testing a "flat conductor cable" which can be stuck to a wall like adhesive tape. After 
painting the wall, the cable is difficult to detect or see. The wiring is connected to a low- 
voltage switch box which is also glued to the wall. Experts say this system could cut in 
half the cost of wiring a building or having electrical repair work done. 

If we are to build the new cities and new towns in cities which urban planners are 
discussing, some pretty advanced construction techniques and materials are required. 
The real question, however, is; What will it take to build these towns and cities? There 
are many aspects to the proper selection and effective utilization of materials for a suc- 
cessful structure design, particularly one for severe environmental conditions. 

New exotic materials emanating from space technology, such as titanium, beryllium, 
carbon, and special glasses, offer many design possibilities. On a high order, we have 
several new material mixtures, called composites, which are strong yet lightweight and 
able to withstand severe load, temperature, and corrosive conditions. These, too, are 
developments necessitated to meet requirements of high-speed aircraft and space 
vehicles. Composites, in fact, are seen now to approach dream materials with tailor-made 
properties. 

To reduce the cost of housing without sacrificing quality, livability, and attractive- 
ness, the Defense Department has contracted with General Electric's Re-entry Systems 
Organization at Philadelphia and a Califorr ia architectural firm to apply new concepts of 
residential construction to the development of family housing at George Air Force Base, 
California. Neighborhood planning, architectural design, and plans for manufacturing and 
erection are being developed. 

• Attacks on some of the problems posed by urban poverty and cultural gaps, particu- 
larly the barriers to education, have been mounted by Lockheed Aircraft Corporation in 
support of the State of California. 

Under the direction of the State Department of Compensatory Education (which, as 
the name implies, tries to compensate for cultural and economic drawbacks), a team of 
Lockheed systems engineers and analysts assisted in an intensive study of school-com- 
munity relations in urban poverty areas. Findings showed that the success or failure of 
schools to educate youngsters with ethnic, cultural, or economic handicaps can be a-major 
contributor to either contentment or unrest in the modern city. 

These discoveries and experiments are not just vague possibilities for a distant 
tomorrow. Although unplanned and often unforeseen, they are nonetheless real. AH are 
based on existing or impending technological capability. They are, in fact, extra dividends 
which are a fallout of the application of space experience by business, industry, com- 
merce. Government, the medical profession, and the academic community. 

Those dividends already paid, coupled with those in sight for the near future, affect 
practically every facet of human convenience and concern. They promise continuing and 
increasing return on the space investment for the benefit of mankind on earth today. 

Mr* Rayford L. Harris is a member of the faculty of Virginia State College, Petersburg, Va. 
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Bringing Industry and Industrial Arts Together 

Lee D. Carter 



Industrial arts education is indeed a unique and fascinating area of the educational 
spectrunn, and we in the field are extrennely fortunate to have outstanding backing and 
support fronn industry. There is no subject area in our educational systenn that can do a 
better job of interpreting industry to students than an industrial arts-oriented curriculum. 
Industry realizes this and is very willing to provide us assistance in the classroom so we 
can do a better job of teaching our students about the products, processes, services, and 
systems of industry. 

As 1 have traveled our state for several years, 1 have observed that many of our 
teachers at the elementary and secondary level have been lax in contacting industry re- 
garding materials and assistance tliey might obtain to assist tliem in doing a better job 
of relating to the world of wotk, processes, techniques, new applications, and career 
opportunities in industry. 1 have noted that any instructor who is resourceful and willing 
to take the time can really obtain a wealth of valuable information and assistance from 
industry for the asking. I believe that we, as ambassadors of industry in the classroom, 
have a definite responsibility tobothour students and industry to provide as broad a back- 
ground as possible relating to occupational information for our saidents and also allow 
them some "first-hand'' concrete experiences involving many different processes, 
methods, applications, services, and systems of industry. I believe we, as educators of 
industrial processes and industry, must work hand-in-hand to give our students a first- 
hand knowledge of our industrial society. 

As we are mainly concerned today with the career awareness approach relating to 
industry at the elementary level, 1 will try to zero in on various techniques, sources, and 
materials that pertain to this age level and confine it basically to the leather industry, 
so it will have direct relationship to our past three presentations. 

1 believe we, as educators, are remiss if we approach industry solely for financial 
assistance instead oi assistance in the form of materials, technical assistance, field trips, 
observation tours, etc. Due to the substantial amount industry now pays in taxes toward 
the educatio.ial field, 1 believe they will be much more willing to cooperate and have much 
more to offer in numerous other forms of assistance than merely a financial reward. 
We, in the area of industrial arts education, are well aware that the least effective means 
of communication is the lecture method. Numerous studies in education have indicated 
that about 10% of what we learn is by hearing, 40% is learned by seeing, and 50% is learned 
by doing. Consequently, industry has found that A-V aids, instructional, and related mate- 
rials, and first-hand "on-the-job" observations are the best techniques for relating their 
particular role in our industrial society to students in, the classroom. 

In preparing for this presentation, 1 contacted several leather-related industries and 
companies who were willing to share their materials with me. In the area of audio-visual 
aids, 1 found a wide range of educational media which these companies are most happy to 
provide and share with teachers in the classrpom. There are many types of visual aids 
available to educators from industry today; They include: filmloops, filmstrips, 16mm 
films, slides, bulletin board materials, overhead transparencies, self-learning packets, 
tape recordings, instructional charts, instruction "hand-out" sheets, industrial samples, 
and records. 

One company that has done considerable work in providing A-V aids in the area of 
leather craft is the Tandy Leather Company. They have developed many of the aids I have 
displayed here. They include: single 8 film loops on leather sewing, tooling, modeling; 
charts — procedure and general information types; "How to do it" — pamphlets, brochures, 
and books; teaching packet on leathercraft, including transparencies, manual, and dupli- 
carve aid;- related information pamphlet— leather knowledge; filmstrip and cassette on 
elementary leather in art; and course of study in leather tooling and carving. 

The leather industries of America have been mosthelpful in furnishing display charts 
and related information on the leather industry for any elementary or secondary instructor 
teaching a unit or units involving the leather industry. Other companies 1 have found most 
helpful regarding the leather industry are the New England Tanners Club of Peabody, 
Mass., and the Hermann Oak Leather Company of St, Louis, Missouri. The tiSM Corpora- 
tion of Boston, Massachusetts, also was very helpful in providing related information per- 
taining to manufacturing of leather goods. 
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The following are samples of materials available from some of these companies 
which would be most helpful in the classroom: Leather Facts — A Picturesque Account 
of One of Nature's Miracles; Tanning of Leather; Leather in our Lives; Dictionary of 
Leather Terminology; and How American Shoes Are Made. 

Although industry is doing a. terrific job of supplying us with excellent A-V aids, 
instructional and related information, and many other leaminghelps, there are still other 
avenues on which industry and industrial arts can work together. These include field trips 
to industry, mini-lectures by leaders from industry, exploring research work which is 
being disseminated by industry regularly, and industrial demonstrations at educational 
conferences. 

Industry can also provide teachers in the classroom with valuable infornnation relating 
to the current trends in the business, the new methods, techniques and processes being 
used, and the existing manpower needs. Leather manufacturing is the twelfth largest in- 
dustry in the U.S. and employs over 300,000 workers. It behooves us to make our students 
aware of this and other industries by working hand-in-hand with industry and taking ad- 
vantage of the tremendous amount of excellent teaching materials, technical assistance, 
and other helps they have available for the asking. 

What I have attempted to show you in this brief dialogue is how we, in the education 
field, can use the nnaterials of industry (the examples used have been related mostly to 
the leather industry) and how we can integrate these materials in developing a career 
awareness curriculum at the elementary level. 

Mr. Lee D.Carter is. the Industriol Educationol Arts Supervisor, State of Idaho. 



Glassmaking in the High School 

Richard John Boyle 

The purpose of this presentation is to show how glass can be manufactured on a small 
scale in a high school laboratory. The complete fusion of a mixture of finely divided 
sand, lime, and soda can only take place at a temperature between 1250°C and 1700°C, 
a temperature so high that iron glows with a dazzling bright yellow heat. Ordinary 
sources of heat, such as a bunsen burner, would not be intense enough, and an ordinary 
air-gas torch can only heat a very small volume of material to this temperature. During 
the process of fusion, gasses are produced. They can only escape from the glowing mass 
if it is maintained for some time at a temperature that causes glass to have the con- 
sistency of syrup. The process to be described involves heating about a spoonful of 
gand-lime-soda mixture to redness with a torch and then raising the temperature of the 
charge by electrical means so that it can be maintained at bright heat for as long as 
required. 

Ordinary glass is a mixture chiefly of silicon dioxide and the oxides of calcium and 
sodium in certain proportions. Calcium oxide or quick lime of high purity is readily 
available, but sodium oxide is not usually used as such but is provided by using sodium 
carbonate which decomposes into the oxide during fusion. Carbon dioxide gas is given 
off for a time, until the molten glass is free of bubbles. An endless variety of glasses can 
be produced by varying the kinds and proportions of the metal oxides used. Thus, if more 
lime is used in proportion to the soda, the glass melts at a higher temperature and is 
harder, while if a larger proportion of soda is used, the glass is softer and melts at a 
lower temperature. Crystal glass *.s made by adding lead oxide to the mixture, which 
produces a glass with more luster and greater ability to disperse the refracted light into 
colors of the spectrum. It has a lower melting point and is softer and more easily 
scratched than ordinary glass. 

Unlike most other substances which have a more or less definite temperature below 
which they congeal or crystalize, molten glass passes continuously from a perfectly fluid 
state through stages of greater and greater viscosity as the temperature is lowered until 
it is so stiff that it behaves as a perfect solid. 
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Glass is a very poor conductor of heat. This makes it more difficult to heat an entire 
batch of glass by applyingheaton the outside. The interior of a mass of glass can be more 
efficiently heated by absorbing radiant heat than by the process of heat conduction from 
tlie outside. This is also true of transparent plastic, which is normally heated by the use 
of infrared lamps, and of food which can be heated throughout without scorching the 
surface by placing it in a microwave oven. In order to manufacture glass on a large 
scale, furnaces arc used in which the whole interior glows at nearly white heat. Under 
these conditions, the transfer of heat to the entire mass of glass is more efficient. 

Few high schools are fortunate enough to have kihis which can subject glass to the 
same degree of heat that exists in a reverberatory furnace. This method of heating has 
tlie obvious disadvantage that the whole process of fusion cannot be watched through all 
its stages. By using the metliod of electrical heating here described, it is possible to 
heat small quantities of glass to very high temperatures out in the open. This method 
takes advantage of the fact that when glass is red hot it conducts an electric current quite 
well at the voltage available when "house current" is used. It is first necessary to fuse 
tlie mixture with a torch so that a "bridge" of molten material forms between the elec- 
trodes. Then, as electrical conduction takes place, the heat soon spreads through the 
entire mass due to the internal generation of heat. At this point, further heating with the 
torch will not be required. 

The electrodes are preferably made of graphite blocks each about one-half inch thick, 
about one inch wide, and at least two inches long. They are placed end to end on top of a 
fire brick with a gap between them which may be varied from about one quarter inch to 
ahout one half inch. The movable electrode should be connected directly to the grounded 
side of the line, while the fixed one is connected to the "hot" side of tlie line through a 
bank of two or tliree cone heaters connected in parallel* Since the cone heaters will be 
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Two 10-Amp heater cones are used insteod of three 5-Amp cones. Stainless steel electrodes are 
substituted for the carbon ones which get "eaten away" in the process. 



"hot" both tiiermally and electrically, they should be placed well away from the work 
area on a shelf or odier inaccessible place. A heavy duty enclosed toggle switch con- 
nected between the hot electrode and the heater bank should be. within easy reach. If the 
hot electrode is covered with a sheet of asbestos or similar refractory insulation, it will 
reduce to almost zero the possibility of shock danger to the students. If the heater cones 
each require five amperes, the line should be fused to carry twenty amperes in case the 
electrodes touch each other. The outer ends of the electrodes are drilled and tapped at 
least an inch deep so that binding posts may be attached which will safely carry a current 
of about 15 amperes. The simplest way to fasten the "hot" electrode to the fire brick is 
to bind it in place witli a wrapping of iron wire around tlie brick. This will not affect the 
stability of the brick, which preferably should rest on a bed of sand in any case. After 
continued use, such a brick will get quite hot and the sand will also provide protection 
from bits of hot glass that could drop from th^ brick. The movable electrode may be 
attached to something heavy enough so that it will remain in place on the fire brick. 

Tiie charge of powdered material placed between the electrode consists of about 60% 
or more of powdered silicon dioxide (or finely divided sand obtained by pulverizing white 
sand and sifting it through fine mesh screen ornylon stocking material) together with 
20% or more of calcium oxide and about 20% or less of anhydrous sodium carbonate. 
Experiments may be made to vary these proportions as well as to add lead oxide (litharge) 
and/or borax to lower the melting point. Many experiments may also be made to produce 
glass of various colors by using a variety of other metal oxides. For example, cobalt 
oxide produces a rich deep blue glass, zinc oxide imparts a yellow color, black copper 
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oxide colors glass green, but copper sub-oxide or red oxide colors glass red or ruby, 
while iron oxide generally produces a green color. 

TTie operator should not look directly at the electrically heated niass without the use 
of dark glass goggles because of the intense infrareJ light eniitted. Very little ultra- 
violet is emitted unless the electrodes are separated enough to produce an arc across an 
aif gap. A probe made of porcelain, quartz, or other ceraniic niaterial will be needed 
for distributing unfused niaterial into the niolten niass and to agitate the niass to hasten 
the release of gases. More niixture can be added to the niolten niass because the final 
volume of clear glass will be less than the original volume of the powdered mixture. The 
probe will also be needed for withdrawing the clear molten glass when the process is 
complete. If enough of this material can be melted to form a blob on the end of a blow 
pipe with the aid of a hot torch, the students may also have the satisfaction of forming an 
object from glass of the>r own manufacture. 
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Leatherwork— Aitcraft or Industrial Arts? 

Wayne A. Wonacott 



So you have considered introducing leatherwork in your elementary school industrial 
arts program. 1 agree that the tanning of hides and the fabrication of leather prod.ucls 
represent one of the basic industries throughout the world, but traditionally hasn't leather- 
work been found, in arts and crafts classes and in recreation aiid camping programs? It 
is true, too, thatleather products are ridinga crest of popularity and the deniand for hides 
has never been greater, but won't this style pass on to other materials? 

Up to the present time, no synthetic material has been formulated that matches all 
of the characteristics of "genuine leather," but with research and industrial technology, 
isn't this just a matter of time? 

Yes, I've seen boys and girls working and discovering personal abilities and interests 
in manipulative activities, but is there time in the daily program for more? 

1 suppose most educators agree that elementary school industrial arts has its own 
unique subject matter, and in addition it is supportive of other subject areas in the cur- 
riculum, but where does leatherwork relate? History? Geography? Science? Math? 
Language? Art? 

Really, children should learn to work together, share experiences, solve problems, 
evaluate achievement, but aren't we doing pretty well now? 1 am sure it would be worth- 
while for students to learn how to cure hides, to understand the chemical technology of the 
tanning process, and to have some experiences in the manufacturing of leather products, 
but is this practical in the classroom? 

Career awareness is fast becoming an underlying emphasis in the K-6 curriculum. 
Children are encouraged to consider the vast horizon of career opportunities, but what 
segment of these careers is the responsibility of the industrial arts program? Can a 
simple leather activity relate to career opportunities in such fields as product design, 
market research, merchandising; distribution, sales and servicing? 

Your questions are simple and to the point, and you may have others. However, the 
more questions you ask, the more you will be able to answer for yourself. Leatherwork 
— artcraft or industrial arts? 
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''HOW TO START LEATHERWORK IN THE ELEMENTARY SCHOOL CLASSROOM" 

This film has been made up of footage taken in four elementary school classrooms 
from the fourth to the sixtli grade. The film shows the use of basic tools, the organiza- 
tion of the work period, the work of children on basic projects, correlations with other 
subjects, a cooperative or factory project, and suggestions for advanced work. The basic 
lessons are the result of work with over 60 elementary classes. 

The film is being submitted to the Publications Committee of the American Industrial 
Arts Association for possible inclusion in the Media Library. 

Other films in the elementary school industrial arts series now available from the 
Media Library are: 

**How to Convert the Elementary School Chassroom into an Industrial Arts Laboratory" 
"How to Start Construction in an Elementary School Classroom" 
"How to Construct Miniature Scenery" 

16mm, Color, Sound All approximately 14 minutes 

Write to American Industrial Arts Association 
Media Library 

1201 Sixteenth Street, Northwest 
Washington, D.C. 20036 

Mr. Wayne A. Wonacott Is Supervisor of Elementary Industrial Arts, Dlvisiwi of Career and Continuing 
Education, Los Angeles City Unified Schools. 



Relating Cast Metals to Industrial Education 

Cloy E. Quolfe 

Industrial and vocational educators have been stating and implementing various 
educational programs for many years. These programs, for the most part, basically con- 
cern themselves with teaching students about modem industry. If we as educators all 
agree to interpret industry to industrial arts or other technical students, how can we 
accomplish these important basic goals and leave out one of our most basic industrial 
processes . . . metalcasting? 

First of all, let's have a brief historical review of the. foundry, or a more modem 
term, inetalcasting industry. The oldest known casting in existence was found in Mesopo- 
tamia, now known as Iran, which dates back to 3200 B.C. 

Since that time, man's conquest of the elements can be directly attributed to advance- - 
ment in metalcasting technology. First" items cast were probably weapons, agricultural 
implements, tools, cooking utensils, and ornaments or jewelrj". 

Foundries in the Dark Ages began producing church bells, cannons, cannon balls, 
and pipe. Some cast iron water pipe made in France as early as 1664 is still in use today. 
This pipe carries the initials '/LF" for Louis XIV, King of France from 1643 to 1715. 

The first known castings produced in this country were cast iron pots made at the 
Saugus Iron Works, Saugus, Massachusetts, in 1642. 

The advent of the Industrial Revolution saw foundries provide castings for looms, 
steam engines, pumps, and a multitude of other things needed by mankind. 

Today, as we lead ourdaily lives, let'sget closer to home and see how metal castings 
affect each and every one of us. 

From the moment you wake up until the time you go to bed, you are directly or in- 
directly using metal castings. Even When asleep, metal castings are serving you. The 
average American home today has 2-1/2 tons of metal castings scattered throughout just 
about every room, basement, and attic of the house. 

If it were not for metal castings, we would not have the gasoline, diesel, jet, or rocket 
engines of today or the power plants of the future such as the Wankel and Stirling engines. 

Metal castings are used in the transportation industry in trains, cars, busss, trucks., 
airplanes, and ships. 
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Castings can even be found on the moon, as the "L.em" and other equipment left there 
by the astronauts contain metal castings. In future space flights, Space Age metalcasting 
experiments will be conducted in SKYLAB, scheduled for launching in May 1973. Prom 
3200 B.C. to the Space Age, metal castings have played an important role in the history 
of man. 

Today, without metal casting:^, we would not be able to enjoy the living standards we 
have come to expect and take for granted. Actually, castings are involved — either directly 
or indirectly — with every man-made object we use today. These castings can range in 
size from a fraction of an inch to many feet and can weigh from less than an ounce to 
hundreds of tons. Therefore, the foundry is a basic industry. 

Present prcJuct and production demands, along with new technical developments in 
all areas of machines, materials, and processes, have made the cast metals industry a 
modern giant, ranking sixth based on value added among all the industries in the United 
States. 

Since World War II, foundries have been experiencing a technological explosion. 
Management has been forced to modernize and mechanise to offset an ever- increasing 
shortage of qualified personnel. Therefore, modem casting operations are using highly 
sophisticated equipment and production processes. Mechanized molding, including com- 
pletely automated molding and pouring, has become the bread and butter in the industry. 
Several high-production plants have completely computerized their melting, scheduling, 
furnace charging, and metallurgy controls. This is especially true of automotive castings. 
Castings production today is much higher than ten years ago, and this is being accom- 
plished with fewer foundries. 

Since about 1949, both production and "jobbing" shops have taken advantage of a host 
of new developments. New techniques and processes include, for example, sliell molding 
and coremaking, ductile iron, new gray iron alloys, CO2 molding and cores, several 
"air-setting" and "no-bake" chemical types of core binders, "full-mold" polystyrene 
pattern process, waterless molding sand, ceramic casting, improved "lost wax" and pre- 
cision casting of aerospace parts, flaskless blow-squeeze molding, "vacuum" melting, 
magnetic molding, and the new Japanese V-Mold Process. 

The major advances pointed out above are not all-inclusive. However, they do in- 
dicate the changes that have revolutionized the foundry industry in the last 25 years. 
These changes have assisted the modem progressive foundry of today in utilizing these 
mer'- ds for greater production, casting dimensional accuracy, casting quality, casting 
appl.^ation through improved casting design and product development, and of course, im- 
proved profits. 

The theme of this conference places emphasis on the Environment and the Urban 
Society. The foundry industry has long been considered a potential source of environ- 
mental control problems. This is true since metalcasting processes, in most cases, 
can cause environmental control problems, both inside and out of the foundry. Fully 
realizing the effect the metalcasting process can have on the total environment, the Amer- 
ican Foundrymen's ^^ociety is no "Johnny-come-lately" in this area popularly called 
"Ecology." Long before the terms "Environment," "Air Pollution," "Solid Wastes," 
etc., became popular, the AFS was actively studying and recommending ways and means 
to help alleviate these problems in the foundry industry and thus make tlie foundry a good 
neighbor. 

The American Foundrymen's Association (later to be renamed "Society") formed a 
Safety & Hygiene Section within the Association in 1935. Several key contributions were 
made by the Safet>', Hygiene, & Air Pollution Control staff over the years and in 1969, the 
department's activities were expanded to include specific environmental engineering 
services to corporate members of the society. 

A new challenge confronted all industries, particularly the foundry industry, with the 
passing of probably the most momentous and far-reaching law to be passed by the U.S. 
Government— the William Steiger Occupational Safety and Health Act of 1970. As you 
read earlier, the foundrymen and the AFS were way ahead of their times when back in 
the 1930's they began to take a look at the conditions under which their workers were 
producing metal castings. However, the effect of the new law was far-reaching, in that it 
made the general public more aware of the working conditions inside the various indus- 
trial plants, as well as outside. With the passing of the "OSHA" law, the AFS changed 
the name of its SH&AP section to "Environmental Control Department," to be all- 
encompassing of the ecology movement. 

The OSHA law had a profound effect, particularly on the cast iron foundries, which 
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had become the target of complaints, especially those which use a cupola in which to 
melt iron. These foundries were faced with a major decision— either place expensive air 
pollution control equipment on the cupola or switch to electric melting furnaces. 

Let's look at tlie sources of foundry pollutants which, for convenience, may be classi- 
fied as follows: 

1. Effluents from dust-producing operations within the foindry. 

2. Effluents from furnace operations. 

3. Odors and gaseous compounds. 

The problems arising from each t^'pe of contaminant listed above and the methods of 
control of pollution from these types of contaminants vary with the nature of the specific 
problem. For example, most of the fine metallic materials from melting operations are 
less than 0.5 micron in size, requiring very efficient equipment for satisfactory collec- 
tion. A micron is .001 mm (one-thousandth of a millimeter) or 1/25,000 inch, which is 
very minute. 

The equipment necessary to collect these materials satisfactorily has to be very 
efficient and thus becomes very expensive. After these materials are collected, a new 
problem, and often a serious problem, arises. How do you dispose of the collected mate- 
rials? 

Tlie selecLion of equipment to collect the given dust in the foundry will depend a great 
deal on the particle size, shape, density* and concentration range of the material to be 
collected. Then, too, the collection efficiency required by local ordinances, atmospheric 
conditions, or plant location also have to be considered. 

The second type of pollutants discharged by foundries are those from furnace opera- 
tion. By necessity, the metalcasting process requires that molten metal be u^ed. This 
requires the use of furnaces in which high temperatures must be reached in order to 
melt the metal. In most instances, the metal charged into the furnaces is recycled 
(scrap) nnetal which is oily, dirty, and covered with oxides. Thus fumes and particulate 
matter are generated. There are three basic types of equipment used to collect and clean 
effluent from melting furnaces. These are bag house precipitators, scrubbers, and 
mechanical collectors. 

The early emphasis in pollution or environmental control was that of controlling 
pollutants which could be seen by the naked eye. Now, however, emphasis is also being 
placed on odors and gaseous compounds being emitted by industry. 

What are foundrymen doing about the problems of odors and gaseous compounds? 
The foundrymen and their suppliers are actively engaged in research to find ways and 
means of making the metalcasting process as odor-free as possible. 

The economics of air pollution and environmental control equipment for the most part 
can be considered as a non-productive expense. In other words, the material collected 
from dust and fume-producing operations is worthless and often requires additional 
expenditure for disposal. 

Foundrymen are not shirking their duty to help make a better environment for all of 
us to live in. For many years the metalcasting industry was the largest consumer of air 
pollution control equipment in the United States. Many, many millions of dollars have 
been spent by the foundry industry to help improve our environment, and many more are 
still to be spent. The foundry industry is dedicated to helping make our environment a 
good one in which to live, work and play. 

We hope that the material stated above will be evaluated by you as teachers instruct- 
ing and guiding our young people today of the important role metalcastings play in our 
day-to-day existence and what drastic steps the foundry industry is taking to curb all 
types of pollution that have existed, particularly in the making of metalcastings. 

The American Foundrymen's Society — Training & Research Institute, Golf & Wolf 
Roads, Des Plaines, IL 60016, stands ready to assist teachers who have cast metals in 
their labs or are considering adding this important subject. Assistance can be obtained 
directly from the above address or through any of the 50 local Chapters located throughout 
the U.S., Canada and Mexico. 

Technical assistance may include: 

Metalcasting career guidance booklets and free loan of color/sound fMmstrip package. 
Publications list, including textbook recommendations; i.e., Metalccjting Instructors Guide. 
Consultation with teachers and administrators regarding layout plons, oquipment, ond safety 
aspects. 
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Technical talks and assistonce for industrial education ccxiferences, seminars, ond workshops by 
AFS-Trorning & Reseorch Instrtute staff personnel. 

Metolcasting instructors seminars, held every yeor in June, This is o 4-doy technical program 
for qualified instructors and supervisors involved with cost metols programs in secondary 
schools, technicol institutes and teocher training institutions. Next seminor will be held 
at Colorado State University, Fort Collins, June 12-15, 1973. Two hours groduate credit 
will be offered through the University. V/rite or call AF5-T&RI for a colorful brochure and 
registration form. 

Assistance with free-loan AFS and other supplier films. Contact AFS Film Librarion for free 
film catolog. 

AFS members in loco! Chopters provide unlimited help and give the teacher o chonce to com" 
municate better with local foundrymen. , 

The main objective of this paper has been to provide an over-all Introduction and 
updating of the metalcasting industry today, and what it has done and plans to do in the 
future about the problem of ecology that confronts us all. 

We are hopeful that this article will help teachers and administrators recogni;?e the 
importance of having the metalcasting industry — a basic industry— in their programs. 

Mr. Clay E. Quaife is Associote Director/Education of Americon Foundrymen's Society Training & Re- 
search Institute, Golf ond Wolf Roads, Des Ploines, Illinois 60016. 



Plastics Technology in the Urban Society: 
An Understanding and Awareness for All 

George Alfred Olsen 

One can not and should not speak to the topic of plastics technology only as it may be 
related to the urban sector of our society. One must consider all aspects of our society 
within this democratic anci hi^ly technical culture — urban, rural, suburban, and inner- 
city -when developing dialogue concerning the con\plex industrial area we know as the 
plastics industry and its related technologies. For far too many years, we in this field, 
as industrial educators, industrial arts teachers,- industrial arts teacher educators, and 
proponents of technology, have tended to avoid this field as an area of study. In support 
of the previous statement, the following is offered. In 1965, James Runnalls i found that 
about 66% of those students preparing to become industrial arts teachers were receiving 
some instruction ip plastics. Six years later in 1971, a somewhat similar study^ found 
that75.87o of the students then preparing to become indistrial arts teachers were receiv- 
ing some instruction in plastics. This is an increase of '>.8%, or a growth of approximately 
1.5% a year. Transposed into numbers, this means tn average of three schools of pro- 
fessional education a year added plastics instruction to their program. While this is an 
indication of growth within the profession, it is comparatively small when viewed in rela- 
tion to the over-all growth pattern of the plastics industry. We have taught our students 
how to manipulate woods and metals, ceramics and textiles, and a whole host of other 
materials, how to identify and classify the basic materials, how to design, build, and/or 
construct with these materials, and how to maintain and/or service products obtained 
from these materials. We have permitted ourselves to become stagnated, complacent, 
or at least short-sighted in our outlook in regard to the newer technologies. 

Granted wood, metal, and drawing, as well as some of the other traditional areas, 
have been with us from the beginning or almost the beginning of our discipline as an area 
of education. Why stagnate? Why be complacent? Why take the short view? Why wait? 
VVhy procrastinate concerning the industrial area of plastics? The time is now! The 
time to teach our students about plastics is now. The time to consider this industrial 
giant is now, and an industrial giant it really is. If we accept production as one indicator 
of the ?ize and scopo of an industry, then the following graph^j^ ig most explicit. 

This industrial and highly technical area hasmuch to offer, if we but look at it without 
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prejudice or preconceived ideas. The over-all industrial potential of this area with all 
its related technologies is tremendous. The following graph^ indicates this potential 
tijrough the estimated consumption of plastics by selected industries in the United States/ 

We as a society at present consume a tremendous amount of polymeric material in 
our everyday living. Those we are now educating in the public schools of this nation and 
those we are now preparing to teach within this educational discipline will consume even 
more. At their world conference in Mexico City in 1965, the chemical engineers pre- 
dicted the following projected individual consumption of specific materials by the year 
2000. (See graph next page.) 

The year 2000 is not too far in the future; it is just a little more than two and a half 
decades away, exactly 27 years. For some of us to hope to see the da>vn of a new century 
may be asking too much, but many, many of those we are now teaching or preparing to 
become teachers will see that time. If the industry continues to grow and expand at its 
current rate, and there is little at present which indicates it will not, can you imagine the 
host of basic materials' and the myriads of products our students will be confronted with? 
Look around you right now; what are you wearing, what are you using, what are you sitting 
on, what are you walking in or driving in? Almost every product we come in contact with 
every waking day of our lives either has plastics in it as a basic material, was shipped 
or crated in plastics, or used plastics in some stage of its production or development. 
Plastics can be found today in adhesives, fabrics, paints, oils, structural materials, 
films, greases, insulation, and rubber-type products. Plastics as basic molding co rt- 
pounds and general fabricating materials can be found in practically everything: piano 
and organ keyboards, the heels of women's shoes and the nose cones of rockets, garments 
and the buttons on garments, parts of an automobile from grille to tail light and from roof 
to wheels with dozens of parts in between, kitchen utensils and house paint, pipes and 
plumbing fixtures, medical equipment and prosthetic devices, safety items and construction 
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materials, toys and weapons of war. Let us be honest with ourselves; a plastics world 
surrounds us, and we are now living in a plastics age. iMany of those things we now ac- 
cept and take for granted just might not be here if we did not have plastics. It does not 
matter what area of society we are concerned with; urban, suburban, rural, or inner- 
city, plastics products are here to stay. They are the same products, regardless of the 
area within our society, although they are present in some instances to a greater degree 
than in otliers.^ 
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We, ac oiducators, must be prepared topresentto our students the information, skills, 
and knowledge necessary to live in our current technical society, as well as prepare them 
for the future. As Raymond VanTassel, formerly of New York University, stated, "Too 
many of us are teaching those things which pertain to the era of the horseless carriage 
rather than to the era of jet propulsion and space travel. "7 We, you and I, must begin, if 
we have not already done so, to expose* o'ir students to plastics and its related technol- 
ogies. We must expose them to and instruct them in regard to the basic materials, their 
composition, physical characteristics, engineering capabilities, production problems, con- 
sumer concerns, and ecological problems. We must introduce them to the varied means 
of production, with ample opportunity for liands-cn application of the skills and techniques 
related to plastics and create witliin them, as well, an appreciation for material selection 
and application and good design. We must introduce them to the industrial equipment 
necessary to manufacture products from polymeric materials. 

When one considt;rs these areas, one can begin to see we are not talking about plas- 
tics aJone, but a variety of associated subject matter topics, using plastics as the vehicle 
or matrix. We are talking about such subject matter as chemistry, rheology, hydraulics, 
pneumatics, mechanics, metallurgy, product design, production techniques, controls and 
controlling methods, consumer demands and consumer education, ecology, and even the 
time-honored machining of metal and the manipulation of wood. We are also concerriod 
with this area's relationship to packaging and all its implications v;ithin our society. 

Let us look a short while longer at this industrial giant before we try to relate what 
has been said to our society. At present the Society of the Plastics Industry has within it 
almost 3000 member firms^ and it is estimated there are many more than tliat numbei' 
actually producing material and maiiufacturing consumable goods within this country. 
Estimates in this regard range as high as 10,000 processing plants.'^ The Society of the 
Plastics Industry and the Society of Plastics Engineers, through their Joint Uducation 
Committee, conducted in October 1967 a nationwide survey^-0 of processing plants. Over 
4000 firms were contacted, with an approximate response of .25%v This survey indicated 
a serious shortage of trained personnel within the industry. on a nationwide basis and that 
the shortage was and would be in a direct relation to the size of the industry in any given 
geographical location, regardless of tlie size of tlie firms. The study also indicated the 
shortages to be most critical in the areas of skilled employees and mechanical engineering 
personnel. An important educational implication of the survey was that the area of need 
for' broad as well as specialized training programs was at both the high school level and 
the college level. The survey furtlier "indie a ted that more than 70% of those who responded 
would pay employees more for pre-employment training in the field. 

Plastics technology and its relationship to our society and in particular the urban 
society would not be too difficult to establish and defend, if all in education were even 
partly convinced tiiere was a need for this type of instruction for our students. We all 
know, tliough, that even within our own field tliere is opposition to the development of 
plastics programs for various and sundry I'easons. The data initially here presented 
concejming the growth of this area within our teacher education institutions bears this 
out» We also know f"'ll weU. tiiat this is a vibrant and growing industry. The first and 
second graphs here presented point this out most explicitly. As for consumption of tliis 
material and its products by society, the third graph readily visualizes for us die need 
for consumer education on the part of society in general, wid* specific emphasis in some 
areas, one of which most probably will be urban society'. 

What xher- can we, as educators, possibly do to resolve the problems we are con- 
frow^ed with? 

First: We must establish beyond any doubt that there is o need to hove the students In our 
charge k tow obout and understand this complex industrial oreo. Then; 

Second: We must develop programs of instruction at and for all levels of education to 
meet tl.? need or needs we have established. Then: 

Third: We must continuolly le-evaluote ond upgrade our offerings to meet any and all 
changes in the needs we established or modifications within the industry itself. 

This cannot and should not be done in a vacuum. We need and must obtain the involve- 
ment of industry, as well as all of our educational forces, if what we will do is to be 
meaningful. 

The r?' 'ee areas ofeducational concern are basically skills and process understanding, 
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consumer education, and environmental considerations. Thefirstof these is easily estab- 
lished and has been accomplished to some degree by some individuals and institutions. 
In the last several years there have been a number of doctoral dissertations and other 
research studies which have begun to set the stage and initiated to some degree a new 
frontier within our field. 

A need for consumerism and environmental consideration are prime reasons for the 
plastics industry and industrial education to develop and implement social as well as 
technical education strategy in the very near future. With the consumer movement be- 
coming more militant and effective and with legislative,- administrative, and private 
sectors joining forces to right the v/rong within the market place, the industry and 
education must join forces and focus more directly on product dependability, fire and 
safety hazards, advertising, food and product packaging standards, recycling, litter, 
pollution, and incineration problems. ^2 The answer in part to this problem is basically 
one of our cardinal principles, that of consumer education. In general, our high standard 
of living causes us to use billions of pounds of plastics each year, as well as the same 
quantity in other materials. Solid waste (3.5 billion ton/yr),^^ a grave problem within 
our society, especially within the urban and inner-city sectors, must be dealt with more 
effectively. Here again, consumer education plays a most decisive role. As we achieve 
higher standards of living, it simply means there will be higher consumption rates of. 
plastics. At present, plastics account for only 2-5% of the current s^Iid waste problem. 
The^ following graph shows this percentage in relation to other materials in the solid 
waste stream of our nation. 
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It is presented here simply to indicate graphically one of the many different types 
of problems we as a society are faced with and which should concern us as educators. 
The environmental issues faced by the plastics industry and industrial arts education, 
if we become Involved, are most complex and trying, not only because of major social 
considerations such as ecology, consumer protection, and even the basic industry itself, 
but all of this set in a matrix established by the remainder of our national economy. 

The industry, as well as society in general, has grown and changed in the last two 
and a half decades. Those who can remember can readily see the impact it has had upon 
our society to date. The question that remains is: "What will happen to the plastics 
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industry in the next two and a half decades, and what are we in industrial arts and indus^ 
trial education going to do about it?" The industry itself sees tremendous growth in a 
variety of areas, all of which affect our society, whether it be urban, suburban, rural, or 
inner-city; We, as individuals concerned with technological subjects and their impact 
upon our environment, should be prepared to meet this and any othf r ever- changing and 
complex challenge. 
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Simulated Wood Furniture Through Plastics 

Technology 

Fraitxte Loepp 
Gary Weede 

A complete tour of a comprehensive furniture store reveals that plastic can be found 
in many forms. Plastic in furniture canbe rigid, contour fitting, in sheet form, inflatable, 
quite modem or in period styles, contain foam and fabrics of all types, descriptions, and 
colors. Many plastic materials are used in furniture, and i^is easy to get confused. To 
clarify the situation, let's look at several types of plastics frequently used in furniture. 

TYPES OF PLASTICS 

Over one third of the total number of metric tons of plastic used in furniture (453,000 
metric tons in 1972)^ is polyurethanc foam. Its greatest use is in cushions. In addition, 
it is widely becoming accepted in die rigid form for simulated wood parts. Some of the 
most realistic wood simulation through relatively simple techniques are accomplished 
with this material. Nearly another third of the total consists of polyvinyl chloride, which 
has long been rec 'gnized for quality in fabrics under trade names such as Naugahyde. 
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A new twist is to use thin, embossed vinyl, which is vacuum formed and filled with urethane 
foam and backed hy particle board. Hanking diird in descending order is polystyrene; 
nearly all is injection n\oIded and of high impact grade. Most simulated wood components 
are produced of this material. Next is Phenolic, die oldest thermal- set plastic, yet 
millions of pounds, are used each year to saturate Kraft paper to produce the substructure 
of high-pressure laminiUes such as Formica and Micarta. 

Fiftn on the list are the polyoleflns such as polyethylene, polypropylene and ethelene 
vinyl acetate. While etliyiene is best known in the film form, odier olefins are used for 
outdoor furniture and stackable chairs. Sixth are the polyesters. They appear in furniture 
under such names as Milar, Dacron, and Fiberglass. Their durability and the low initial 
cost of production contribute to a rise in the use of these materials. The seventh polymer 
— melamine — is known and accepted as dishware; however, a greater amount of this 
polymer is used as the surface material in plastic laminates. The last major polymer 
used in fumiture, acryJonirriJe butadlne st>^rene, is a high-impact material also used in 
luggage and automobile bumpers. In furniture, it is found in decorative casting, chrome- 
plated parts^ and structural shelves or upholstered fumiture. 

lliere are a number cf other polymers used in furniture - e.g., acetal, acrylic, 
butyrate, epoxy, nylon, polycarbonate, etc. — but the total consumption of these as com- 
pared to the eight polymers mentioned above is comparatively small. 

PLASTICS ENTER FURNITURE INDUSTRY 

Shortly after plastics were first discovered, they were tried in many different appli- 
cations, including decorative and substitution parts. Subsequently, plaslics came inlo 
widespread use in unnoticed parts such as casters, chair glides, tubing caps, etc. Mow- 
ever, in the past few years a wave of plastic has moved into the fumiture industry. It 
appears the wave is just starting to grow as company after company incorporates plastics 
into their furniture line. 

There are several reasons for tJiis continued growth. First, the decreasi»g supply 
of skilled craftsmen and rising cost of labor caused all but the simplest constructed fur- 
niture to be priced higher than the average buyer normally wants to pay. A second 
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advantage is that plastic does not crack or warp with temperature and humidity changes; 
therefore, close-fitting drawers and doors will not bind and stick. Thirdly, plastic can 
be formulated to meet any desired color, all uniformly through the part. Thus, scratches 
and mars go unnoticed. Fourth, plastic can be molded into single units, thereby eliminat- 
ing the time required to produce a number of wood parts and joints. The finished product 
tlien contains fewei' assemblies which are likely to come loose as a result of hard use 
from adults and children alike. This contributes to lower labor cost and fewer customer 
complaints. 

Fifth, since wood is an anisotropic material which exhibits different properties per- 
pendicular and parallel to the grain, some problems in construction are encountered which 
are not of concern when using plastic material. The apparent grain direction of wood- 
simulated parts docs not dictate the strengtfi properties of the structure. And finally, the 
quality of wood gets closer and closer to tlie minimum for a special grade while its cost 
continues to rise. On the otlier hand, the quality of plastic materials is continually im- 
proving, and as the volume of tlie improved varieties of plastics increases, the price de- 
creases. In addition to all these advantages over wood, plastic furniture does not have to 
look like wood. Furnitui'c designers have a considerable amount of freedom to clioose 
from a wide range of polymers as they select colors and shapes for their products. 

In 19Ci5j tho amount of plastics used in furniture was about 155,000 metric tons. By 
1972, tlie amount had inci'cased to almost 453,000 metric ton^^. The future looks even 
better, with conservatis'e predictions of over 1,200,000 metric ions wortli $18 billion in 
retail sales by 1980. 2» 3 

CONSTRUCTION OF FURNITURE FROM PLASTICS 

[f over 5,000 parts per year are required, the plastics process which would be 
selected would be injection molding. Styrenc parts are inost commonly injection molded. 
Equipment costs are higher for this process; however, it is tlie fastest way of producing 
parts. 

Injection molded parts ai'e moved from the molding area to the assembly line where 
they are joined with other injection molded parts to form larger sections which would be 
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too costly oi impractical to mold in one piece. Special clamps hold sub-assemblies in 
position while workers use the ultrasonic welders to assemble the furniture. Little time 
is required for plastic weld to cool, which results in rapid assembly. In addition to the 
common injection molded styrene part, structural foam styrene parts are also being used. 
The advantage of high strength is combined with light weight which closely matches that 
of wood components. 

Urethane foam components can be produced either by combining the uretliane foam 
with other materials such as corrugated paper, form box structures, or speaker en- 
closures, or it can be foamed into a mold to form a part which closely resembles its 
wood counterpart. Because of urethane's varying density which can be formulated, it can 
produce heavy or light articles as desired. For industrial applications, urethane foam is 
normally mixed and dispensed by precision equipment into open molds which are then 
closed while the foam expands to fill the mold. 

A variation of this process is to vacuum form a flexible vinyl and then dispense the 
urethane foam into the vinyl while it is still in the mold and add particle board fillers to 
reduce the amount of foam- required. When a wood grained vinyl is used, the part looks 
r-— — <-^ery much like wood. 

FINISHING PLASTICS 

If the simulated wood furniture does not have a printed finish, the finishing process 
would be similar to that which is used for wood furniture. The first step is to apply a 
stain or filler. When they have dried, distress marks such as worm holes are added with 
a crayon. Then fly specs aresprayedon, if desired. The product is usually finished witli 
a top coat of lacquer. Inspection and "touch-up" follow as the final steps in the finishing 
process. 

FkODUCTION IN THE SCHOOL LABORATORY 

Simulated wood furniture components can also be made in the industrial education 
laboratory. To emphasize wood grain, choose an open grain species such as ash or gak. 
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Most patterns have intricate designs with no great undercuts. Once the pattern is com- 
plete, preparation for molding begins. 

The first step is to build a mold frame. The pattern is then installed in the mold 
frame. A mold release is applied to the pattern and the mold frame followed by a silicone 
casting material which is poured over the pattern. When the silicone has cured, the mold 
frame Is removed and, the silicone mold is peeled off the pattern. The quality of the sili- 
cone mold will depend on the care taken during the pour. 

Deaeration of the silicone before it is cured helps to eliminate bubbles in the finished 
mold. Although some silicone materials are highly cear-resistant, the use of fiberglass 
to reinforce thin sections will extend the mold's life. Again, it is important not to intro- 
duce air into the mixture when adding the glass. 

If the mold is intended for urethane foam, it is necessary to have a box to hold the 
mold. A box similar to that used to make the mold will suffice. It is also necessary to 
■ be able to clamp a lid quickly on the mold. The entire assembly must be able to withstand 
a considerable amount of pressure. 

MOLD RELEASE 

Using urethane foam, a mold release of 5% vaseline and 95% metholene chloride 
should be applied to the mold. An alternate to the mold release is to apply a commercial 
barrier coat to the mold. As the foam mix is introduced and cured, this coating becomes 
an integral part of the foam skin, thus formiig the ground coat for the finishing process. 

' FOAMING WITH URETHANE 

Most urethane systems are supplied in components. Component A generally has the 
isocynate, which provides a balance of good flow properties and skin stiffness. Component 
B has the blowing agent, catalyst, and surfactant. For hand pourir^g, the formulation is 
usually designed to be used in equal amounts measured by weight. The amount of foam 
for a given mold cavity depends upon the desired density of the finished part. To increase 
density, simply add more urethane foam. ■ 

When the componentj^are^mixed, they are quickly poured into the mold cavity. The 
lid is securely clamped' on the mold. Usually about ten minutes is allowed for the cure. 

WEP 

An alternate to rigid urethane foam is water-extended polyester, referred to as WEP. 
This specialized polyester resin is mixed with up to 50% water to provide a uniform, 
highly stable emulsion. The water must be added slowly to the resin by letting it flow 
down the shaft of the electric mixer. After the water is added, the catalyst is introduced. 
Deaeration is not necessary in this process. The mold cavity is completely filled, and 
no cop is required. This part will cure in 1 to 24 hours, depending on the amount of 
catalyst added and the ambient temperature. The demolding procedure for'WEP is the 
same as that for urethane. . 

FINISHING 

When finishing urethane foam components, if a barrier coat has been applied to the 
mold before adding urethane foam, the finishing system which is recommended by the 
manufacturer of the barrier coat should be used. Staining usually follows the applica- 
tion of a barrier coat. Fillers or glazes are used to impart a wood-like appearance to 
plastics. Stains may be blended into the glaze or filler to match any wood portions of 
the final product. An antique effect can be obtained by spattering fine dots of a dark finish 
on the product. Distress lines may be added with a special crayon. 

The final steps are usually done with a spray gun. Semi-gloss lacquer seems to be 
the most popular coating. Treaded fasteners and adhesives are most commonly used to 
combine plastic components to wood assemblies. Generally this operation is performed 
before the finishing process begins. The final result is a piece of fumituie made of 
plastics which is very difficult to distinguish from its wood counterpart. 

FOOTNOTES 

(1) "Modem Plastics," 50, No. 1, New York: McGraw-Hill Inc., January 1973. 
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(2) Waechter, Charles S., "An Inteniational Survey of Plastics in Furniture," National 

Technical Conference, St. Louis, Missouri, November 10-12, 1970. 

(3) "Plastics Technology," 16, No. 9, New York: Bill Brothers Publishing Corp., Sep- 

tember 1970. 

Dr. Franzie Loepp and Of. Gary Weede are members of the faculty at llilnors State University, Normal, 
liiinols. 
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The Metric System and Technology 

Jeffrey Odom 



Way back in 1821, John Quincy Adams, in a report to the Congress, stated that 
"weights and measures may be ranked among the necessaries of life to every individual 
of human society. They enter into the economicaJ arrangements and daily concerns of 
every family." (He said a bit more, but that's unimportant now.) 

As you are aware, the "necessary" weights and measures which we commonly use 
in the United States are based on the yard and the pound, parts of the so-called customary 
system of weights and measures. 




What about the rest of the world? They are almost exclusively using another system 
— one called the metric system. 

You may have heard something recently about the increasing use of this metric sys- 
tem here in the United States. The primary reason for this is the increasing use of 
metric in our industry, which finds it feasible and necessary to change to international 
metric standards for two reasons: first as an aid to maintaining and expanding our 
exports and, secondly, a* a means of avoiding tlie inefficiency and inconvenience in 
operations of U.S. plants at home and' abroad, manufacturing the same products to dif- 
ferent standards. 

Concurrently with our industry's expansion of metric usage, the National Bureau of 
Standards conducted the U.S. Metric Study for a Congress that was concerned about the 
effects of this increasing world-wide domestic metric usage. 

I don't intend to bore you with the details of the study. If 1 did, I think you would 
agree tliat it was a very comprehensive study. It was also very complex, but its findings 
were fairly straight-forward, 'and I would like to share the three main ones with you now. 

First, the U.S. already makes some use of the metric system, and metric use in the 
United States is increasing. Examples are easy to find. These trends are so pronounced 
that it is apparent that we will eventually become a metric country, even without any 
further government action. 

Second finding: a great majority of businessmen, educators, and other informed' 
participants in the study believe that increased metric use is in the best interests of the 
U.S., and an even larger majority believe it is better for the nation to increase its metric 
use by plan rather than by no plan. 
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Third finding: this concerns the costs and benefits of metrication^ We made an 
attempt to determine such figures primarily because what everyone wants to know is, 
"What will it cost?" Such costs and benefits are extremely difficult, if not impossible, 
to evaluate in dollars and cents. This is verified by the British experience that such 
estimates cannot be made, even after conversion, because the metrication costs are hard 
to identify. The point to be made, however, is that whatever the cost, it will be less if 
we go metric by plan. l< em ember that we are already slowly drifting to metric; thus our 
metric costs, whatever they are, are going to occur. We realistically do not have the 
alternative of not spending the money, not going metric. Therefore, it is not fair to speak 
of the cost of metrication and stop there; we must consider that a planned program, 
although it may cost '*x" dollars, will lead to an actual net savings for us in the long run. 
The reason, of course, is tlie obvious savings that come with careful planning and co- 
ordination. 

With these findings in hand, the study's final report was written and transmitted to 
the Congress with a series of recommendations by the Secretary of Commerce. The 
major recommendations were: 

—that the United States change to the international metric system deliberately and carefully 
— thot this be done through a naHonal program/ coordinated by an official body 
—that a target dote be set 10 years ahead 
—that changeover costs "He where they fall" 

—that early priority be given to educating school children and the public ot lorge 
—that immediate steps be token to strengthen U.S. participation In international standards 
activities 

Just what does this mean? It means we would essentially continue the metric changes 
we are now making, only with more coordination and with a definite goal in sight. More 
specifically: 

1) In 10 years we would switch the roles of metric and customary units; the 0.3. 
would become predominantly metric, but not exclusively so. Some sectors of the economy 
would take less time, others more; but all could be accommodated. 

2) Rule of reason, would guide the change. Most things would be changed only when 
worn out or obsolete. Some things would be changed early; some slowly, some never for 
metric reasons alone. Change to what? The great majority of international metric stand- 
ards have yet to be developed; the U.S. should help develop them so they would reflect 
our technology and serve our needs. 

3) A central metric coordinating board should be established to help aU sectors work 
out their own plans and timetables, ensure that all these plans are meshed, work out a 
program of public education, and anticipate and deal with special problems. 

Congress has the report of the U.S. Metric Study and the Secretary's recommenda- 
tions. They are also aware that industry is increasing its metric usage. The next step 
is up to them. Legislation was introduced in both the House and Senate last year, and the 
Senate acted favorably. The House didn't have time, and the issue died. Metric legisla- 
tion has already been reintroduced this year and the outlook, though hard to predict, is 
good for favorable action. There is much interest and not much opposition. 

EDUCATIONAL IMPACT - GENERAL . 

Regardless of what does happen officially — and most persons feel it's just a matter 
of time — what are the metric implications for education? Education is an important part 
of metric change. It is generally acknowledged — including one of the Secretary's recom- 
met^dallotvs — that the present situatioTk (rapidly increasing metric usage pbs the Ukeii- 
hood of Congressional action in the future) is such that attention must be paid now to the 
question of improving both the quantity and the quality of metric education. Admittedly, 
as long as we do not officially "go metric," we can't consider phasing out customary 
measurement, learning, but even until we do go metric, we need to be teaching metric 
more thoroughly in our schools. 

Another reason for early movement in metric education — aside from the present use 
of metric — is that we need to be sure that every child now in school is adequately equipped 
for tiie future. There is really no question but that those students starting school this 
year will be graduating into a mearic world. If they don't adequately learn metric, they 
certainly will be ill equipped for the world they will inherit. 
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nil Vou mill need to Know Rbout metric 



(For Votir Euerydlov life) 




Metric is based on Decimal system 

The mclric system is simple to learn. For use in yoyr everffday life you 
will need to know only ten unils. You will also need to get used to a 
few new temperatures. Of course, there are other units which most 
persons will not need to learn. There are even some metric units with 
which you are already familiar: those for time and electrtcity are the 
same as you use now. 



Bnsic uniTs 



'comparative ^izcs ^re shown) 



METIR: •! little Inngcr th^n a yard (^bout 1.1 yards) 
LITFRi 3 little Lirger th^n J qi/art (about 1.0fi quarts) 
CRAM: about the weight of a paper clip 




COMMON PREFIXES 

(to be used with basic unitsl 

MJIIJ: ono-lhouMndth lO.OOl) 
Cent!: onc-hundrcdth tO.DI) 
Kilo; one-thousand times {1000) 
For example: 
1000 millimeters = 
WO ccn»imelcrs = 
1000 meters = 



1 mete* 
1 meter 
1 kifometer 



OTHER COMMONLY USED UNITS 




t QUART 



Mtilimeler: O.OOt meter diameter of paper clip wire 

Cenlimeler; 0.01 meter width of a paperclip (about 0.^ Inch) 

Kilometer: 10D0 meters somewhat further than Vi mite (about 0.6 mile) 

Kilogram: lono grams 

Millllilcr: 0.001 liter 



OTHER USEFUL UNITS 



a tittle rnore than 2 pounds (about 3.2 pounds) 
five of ihem make a teaspoon 



25 DECREbb CELSIUS 



"40 -20 
—I 



Hectare; about iVi acres 
Tonne: about one Ion 



TEMPERATURE 

degrees Celsius jre used 



37 

4^ 



60 





water freezes 



-t— 

BO 9B.6 T60 
body temperature 



1 KILOGRAM 



212 

water boils 



for more informalion, write to: Metric Information Office* National Bureau of Standards 

Washington, D.C 20234 



There's even one more reason for prompt action — one that maybe the students will 
enjoy. Their parents are eventually going to need to learn metric, so they can shop in 
metric stores and cook with metric recipes. Our children, if they have already learned 
metric in the classi'oom, willlikely prove Invaluable in helping their parents learn metric. 

Thus it is apparent that education must begin now to plan for its responsibilities in 
the metric world of the future — and 1 mean the near future. 

ADVANTAGES - DISADVANTAGES OF METRICATION 

Educators in general have long been in favor of metrication. For example, the Na- 
tional Education Association is on record as saying (1970 resolution): 
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The NEA believes thot a carefully-plonnecJ effort to convert to the metric system is essential to 
the future of American industrial and technological development and to the evolution of effec- 
tive v/orld communication. It supports federal legislation that would facilitate suck o conversion. 

The National Council of Teachers of Mathematics stated last year that it continues 
to support the adoption of the metric system and encourages that this be a system to be 
taught by teachers of all grades, along with other systems of measurement, beginning in 
the 1973-74 school year. The Council even devoted its 1948 yearbook to the metric 
system. 

Why is it that education, or at least the key education associations, are so inclined? 
It's easy to understand when you look at the advantages and disadvantages of metric edu- 
cation as compared to customary measurement education. 

The chief educational advantage of using iie metric system lies in the simplificatioh 
of teaching and leaming how to measure. This advantage arises from die simple inter- 
relations of units mainly based on multiplication by 10 and from the ease of computing 
with decimal fractions and- whole numbers. 

Another advantage would be that the educational system would no longer be burdened 
with teaching two systems of measurement and would be able to concentrate on the one 
which is simpler and more easily understood. Time saved due to teaching a simpler 
system could b'j used for the introduction of valuable new materials. At the same time, 
much of the customary drill in fractions could be reduced, although we would of course 
need to retain an easy familiarity with halves, thirds, quarters, and fifths; but even so, 
we would be able to gain even more time that would be available for other work. 

What's the major advantage of the customary system? That it's familiar to most 
people — and of course, the metric system is not. 

With these facts in mind, it's easy to see why metric is favored by educators in 
general. (I'm not pretending that all of you are pre- metric.) But there's even another 
advantage of going metric, perhaps one that outweighs all the others. 

I'm speaking about the opportunity during the change for what some educators feel 
are much-needed curriculum changes. They're referring to things such as early intro- 
duction of decimal fractions, with corresponding reinforcement of the place value sys-. 
tem; a considerable downplay of inessential skills in manipulation of fractions; and an 
upgrading of effort in teaching measurement in the schools. Whether or hot such reform 
is needed, 1 leave to you and other educators to decide. The important point is that 
metrication would provide an ideal time for such changes, should they be desired. 

AREAS OF Mf-TRIC IMPACT 

It seems to be generally agreed that metrication is coming, and it would indeed be 
good for education. The question then becomes where will the change impact education, 
and how can this impact best be handled. 

1 will briefly consider three broad areas: curricula and associated text books; teacher 
training; and other educational materials, including library books and lab and shop equip- 
ment. Of course, 1 can't speak as an expert in any of these areas. But let me give you a 
few words of how a metric expert views these impacts. Perhaps they will help you — the 
educators — to assess these impacts for yourselves. 

.Curricula/Textbooks 

The important area of curriculum change is probably quite complex, especially in 
light of any of the proposed changes. What we're talking about is not merely a mechanical 
conversion from customary to metric units in existing curricula, hut substantive changes 
of some kind. Certainly we have the expertise available to properly revise curricula, 
. 1 only hope that, cnce a national metric program is enacted, national organizations will 
support such new curriculum developments. 

Once they are ready, we will need revised texts. The process of getting revised 
books into the schools should not prove to be a big problem. A key point is tliat at present 
most books are only used for about five years. 

Textbook editors indicate that in the course of normal reprinting and revision prac- 
tice, many textbooks could undergo metric conversion in a period of 5 years or less. If 
a lead time of 2 or 3 years were provided for changes, and if the people who select and 
buy textbooks were advised that changes were in process, and if they adjusted thrir re- 
placement and renewal schedules accordingly, then new materials would be available and 
would reach students promptly after the beginning of a metric conversion period. 
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The cost? If this method is followed, it would easily be absorbed in the usual re- 
placement cost. 

This is the ideal way of making the change, and certainly it won't apply to all cases. 
The problem, of course, is those schools thatdo not change books every five years. They 
will have an added cost, and It is probably they who can least afford it. 

Teacher Training 

Certainly, some training will be necessary for you to be able to reach mevric properly. 
This need is not just for math and science teachers. In a general conversion to metric, 
teachers in all classes that use measurement units should be expected to begin using 
metric units. That's really most teachers: English, geography, shoo, home economics, 
etc. These teachers will need to develop at least a working familiar 'vith ir ric units. 
Certainly, the retraining necessary for these teachers willnot approach the amount needed 
for math and science teachers, who will have to teach — not just use — the system. 

For these, most educators agree that 8 to 15 hours of in-service training, would 
suffice to prepare mathematics and science teachersforgoing metric. Most schools have 
in-service training programs which could easily accommodate the needed training. 

However, there will be a problem for the small percentage of teachers with no such 
in-service training available. Special efforts will have to be made to ensure that these 
are reached, especially those who are geographically isolated. There's another possible 
side benefit here, by the way. Perhaps the need for training fqr metric conversion may 
prompt the formation of a regular program. How should the training be done? Dr. 
Robinson recommends that it should be tightly structured, well organized, and preferably 
cx>ndensed into a short time span, ideally just before new metric materials are used. 

Other Educational Materials 

This area is quite complex, but let me say just a few words. 

First, printed and other "software" ^films, maps, etc.): Replacement of library 
books and encyclopedias would not be an obstacle, in light of usual replacement cycles 
and given a 5- to 10-year conversion period, ^5uch of the other materials turn over with 
a typical lifetime of less than a decade, and ias such pose no special problems. 

But what about "hardware," the lab and shop equipment, including things in office 
and home economics training? Without a census of all schools, it's impossible to know 
the magnitude of change needed. But we can say it is co.isiderable and could be costly, 
diough such costs would likely be small compared to total education budgets. The 
necessary modifications to existing equipment could likely correspond to a year's depre- 
ciation, and this cost would not have to be taken all at once,' but could be spread over 
several years. 

Differences in cost may arise due to the way the change is viewed. It's interesting to 
compare two responses in our education study to a question concerning the changes: 

(1) One tecK-^ical school reported: "It is not worthwhile to modify on old machine if modlfi- 

i^ation si". '.old cost os much as 10% of the price of a new one; we would have to buy new 
^^mochinery," 

^(2) One vocotlonal school said; "We would modify our own machines; It would give the shj- 
dents some meaningful projects to work an." 

In all areas, m citric conversion will have a great deal of impact, but generally speak- 
ing, a well-planned program, given proper time to make the changes, need not be overly 
expensive or overly hard to do. The key is the proper planning and proper timing. 

Incidentally, this is just another reason why a planned metric conversion program is 
desirable. Too long a conversion period or a long-drawn-out drift toward metric might 
dilute or sacrifice the sense of purpose and change, and it would of course continue the 
need to teach two measurement^languages and delay any needed or desired curriculum 
changes, 

HOW TO TEACH METRIC 

I've said about all 1 can related to changes needed in education and how they will 
impact your operations. I'd like to briefly switch gears and give you a few ideas about 
how (and how not to) toach metric. Please remember that these are from a non-educator 
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. who knows a little about the metric system. I think, though, you probably will agree with 
their validity. 

It is best if both students and Leachers learn to use metric units by measuring 
familiar things in metric units only. I would wa^ against a general attempt to teach 
metric equivalents and conversion factors from customary to metric and vice versa. 
Nothing can turn off a person's interest more than requiring the memorization of a series 
of lengthy conversion factors. An engineer may need to know diat I cm equals 0.3937 
inch, but-not the average person. 

Let me emphasize the idea of learning by doing. It is of course possible to ieam 
metric units by study only, but the familiarity with metric units that needed can only 
come with actually measuring things, plus using the new measurement language in mean- 
ingful, everyday expressions. 

Finally, it would seem wise to avoid— in most cases — supplementary metric work- 
books or pamphlets along with existing texts. The books and curricula should be revised 
to achieve all of the possible benefits. 

CONCLUSION 

I hope I have given you at least an idea of, what will be happening in education as 
metrication comes about. I hope it's been enough to get you thinking about what the im- 
pact would be on your positions and that perhaps you will begin to prepare yourselves 
soon for the challenge ahead. It is really important that you, our educators, begin to plan 
now for metrication. 

Let me stress once again; we are going metric in this country; there is no way to 
avoid it. And it is imperative that education, which is an.important part of the process, 
be ready to aid in the change. 

Mr. Odom Is Assistont Coordinotor of Metric Activities, Notional Bureau of Siondards, Woshlngton, D.C. 
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Power Technology in the Cify School 

George Samson, Jr. 



Power technology courses iiave been conspicuously lacking from the industrial arts 
program of most city scliools. Most of those who teach industrial arts in city schools 
emphasize that course work must contain substantial amountsof manipulation or physical 
activity. This is one reason why power mechanics courses seem favored over power 
technology courses. These power mechanics courses deal with small engine repair and 
maintenance, with a touch of auto mechanics. In reality, very few city school children 
will ever own lawnmowers or other small internal combustion engine devices. 

In short — activity is being provided, but the relevancy of the subject matter is ques- 
tionable. 



PROBLEMS 

Cities contain many problems that are acute, with some which are unique. Air pollu- 
tion, solid waste disposal, water pollution, power and i shortages, and transportation 
are examples familiar to all of us, but not presented to ouv dents in a way that involves 
them in possible solutions. Each and every cfty r'Bs-'. i, . "t live with these conditions 
every day of his life. Power courses in the city shouj- > x ^rate their efforts on these 
areas and might use small engines to teach and d'. . ■,1 ce operating fundamentals. 
These fundamentals should be both mechanical and opj-ra : ■ '^as well as cover all types 
of engines: gasoline, piston, diesel, wankel, gas tu- -9 team engine, and turbine* 
Students should learn how it works, what fuel it Coir«='u ^^hsv ;>olJittants it gives off, 
and how efficient it is from several points of view. 

Most power teachers would point out that teaching' ■ '\ er\^\ :e v.-ork is a considerable 
task. They would ask, **What series of courses couJ*^ ' tsc^ to f ■ u all of this infor- 
mation?" The following is a basic guide: 

iUh - 9th Grade — Power mechanics— how it works, what foe u conw.fi\r?_. ••'lOt pollutants it 
gives off, ond how e^FficIent it is. 

lOtH - llth Grade — Power technology— problem -solving: air poll'Jtlon, vy.r^.t rj^iligtion, elec- 
tric power generation, mass transit, solid waste dispoij.. etc. '■■ 

12th Grcde — SpecioUy courses: auto mechanics, oerospace technology, transportotlon, 
ond moteriols handling. 



This type of arrangement allows power technology courses to be activity-oriented 
because students already possess some basic knowledge and skills. Students could work 
with infra-red film to determine heat losses from buildings and experiment with new 
insulating materials such as polyurethane foam. The city student is familiar with mass 
transit and its problems. Cheap electric trains can be modified to run on monorails. 
A lini?.a3.' induction model monorail can be made from a drapery- opening device. A small 
prganic digestercanbemadethatis capable of turning table scraps or sewage into methane 
gas. Trash conipacting and separating offers another realm of project ideas. High 
efficiency windmills, solar heating panels, and reflectors can be built on a small scale 
and tested on the roof or play yard. The list is extensive and is growing every day as a 
result of the knowledge explosion.^ 

Small groups of students, or an entire class, could work on one of these projects and 
apply their natural talent or skill as a specialist. Other ^'specialists" in the group would 
be close at hand and allow an interaction of students and their ideas. Faculty resources 
in other departments should be. called upon when their specialized skills would be helpful. 
From a sociological point of view» this interaction is also desirable. 

The confines of project and problems in power technology courses should be limited 
only by the building, equipment, and safety. The investment for such a course would be 
minimal. Small portable power tools and a variety of unusual materials would be the 
mainstay of such a course: belts, pulleys, gears, small electric motors, wire, bolts, 
rivets, brazing equipment, pillow blocks, hydraulic pumps and cylinders, pneumatic 
deWces,' and a small operating budget to buy unusual parts as the need aris<^s. Some 
laboratory experiments would be carried on outside the school and use comnion items 
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found in the home. Utility bills, a thermometer, and a ruler would be used to measure 
the size of an apartment or home and the temperature inside and out for comparison with 
utility bills. Students would determine how efficiently their home is heated and probaWy 
determine areas of heat loss. 

Some readers might call this a consumer-based form of education, and they would 
"-be correct. Power and energy are commodities that will be costing much more in the 
years ahead. The intelligent consumer will know how to conserve energy and utilize 
efficiently the energy he must use. This consumer approach to education should permeate 
down through the lower elementary grades. 

By working togerfier as a class or in small groups, students will become leas depen-- 
dent on the elusive "they" and more dependent on his neighbor. Communicating with, 
working with, and playing with, are things city students must learn to do more of. The 
elusive "they" should become the personal "me" or "we." This type of involvement in 
the problems of the city, which are essentially caused by people, will only be solved by 
the people of the city. The involvement of students in the understanding of problems 
caused by or related to power/energy generation is one small step in the right direction. 

The individual teacher is the key to success in such a program. The teacher's main 
job becomes one of stimulation and organization. He nriust be enthusiastic and able to 
transmit this to his students. A good knowledge of all the basic industrial arts areas and 
a diverse background in power would be essential. Individual creativity and diverse ex- 
perience coupled with the others will round out the requirements. A teacher who meets 
these requirements would undoubtedly have a high measure of success. 

Essentially, what has been proposed is an expansion of the study of power around 
problems of the city. There is a need for the basic nuts-and-bolts approach -with a com- 
parison of engines and motors as well as their operating characteristics in power me- 
chanics to continue. Power technology courses should build upon this base, utilizing 
problem-solving methods and subject material that is a part of city life.2 In this way, 
students will learn how to solve real technical problems and, in die process, become 
more aware and astute members of the city's society. 
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Urban Transportation Environment 

Louie Melo 

At the outset, we would aU agree that problems related to the numerous phases of 
modem urban transportation environments are very extensive and complex. Numerous 
studies have been funded by local, state, and national agencies in attempting to find solu* 
tions to urban transportation and environmental p3 ^olems. 
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The purpose of this paper is to identify some of the pertinent interworking relation- 
ships between man, his major transporting vehicles, and their effects on the general 
environment as they may be viewed by educators woiking with students learning afcxjut 
transportation mechanisms {automotive, busses, railways, etc.). 

The literature tells us that during the last three decades the transporting of people 
within an urban area by traditional busses, subways, and railway systems has declined 
from nearly 23 billion to less than 8 billion people per year. On the other hand, the use of 
the private automobile has increased significantly. As a result, millions jf dollars have 
been spent to investigate the possible development of safe,, attractive, comfortable, and 
high-speed ground transportation systems that would again attract'large numbers of people 
and alleviate urban automobile pollution and traffic snarls. The California Bay Area 
Rapid Transit System (BART) that will operate within the 75-mile Oakland-San Francisco- 
Richmond bay area is one such system. It is costing in e**cess of 1.3 billion dollars. 
Even though, at this writing, a small part of the system has oeen placed in operation, it 
is much too early to indicate that ''his system will attract people in large enough numbers 
to warrant the expenditure and provide the answer to this area*s urban transportation 
and enWronmental problems. Operational data several years hence will surely tell the 
story and pisrhaps play a significant role in helping to direct the action of other urban 
transportation planners. 

Living patterns 

The designing and location of. a modem public transportation system in relation to 
the residential density of an area is an ^ruportant consideration. Studies indicate that 
nearly 80% of the trips within an urban area either begin or end at the residence of the 
dweller. 

Other reviews will indicate that, during the last several decades, the populated areas 
have evolved from a rather dense multi-level apartment compact urban culture to a frag- 
mented urban-suhurban pattern. A review of metropolitan areas revealed that the living 
style selected by people was as follows: single- family housing, 69%; two- to four-family 
housing, 16%; row or contiguous housing, 3%; and apartments, 12%. These living patterns 
would logically tell us that expensive public transportation systems cannot easily be de- 
signed to . be within easy walking distance of large population concentrations, and as a 
result, central collecting stations that incorporate extensive parkingfacilities seem to be 
the design (Df the day. 

Urban transportation planners face other problems. Almost simultaneously, while 
they are striving to plaTi attractive and, hopefully, economically- sound mass transit sys- 
tems, the highway desi ;,"ners are gobbling up more community land for faster and more 
efficient highway systems. Transit planners also know that the highway designers are 
talking at)out the automated highways or guideways and the future automated family car 
with self-dr'^'ingcomputer-contiolled devices, thus eliminatingmostof the human stresses 
and safety- problems the operator may encounter. 

PEOPLE GOING PLACES ^ 

E. C. Machey, Director of the Bureau of Transportation, and Ivan Bertha, Director 
of the Research Division, Depa.maent of Commerce, State of Michigan, have p. nted 
some very significant data reU»iji'^ to people going from a point of origin to a destination 
through the use of the private auvc^iobile or public conveyance (busses, trains, and others). 
Some of their research data provides insight into this discussion. 

U Thfjir research Indicates that Americans are so accustomed to the high level of private car 
mobility, speed, ond directness of trove) from point of origin to selected destination that 
the/ are very reluctart to exchonge this mobility with the more restricted traditional public 
transit s/stem travel. 

2. )n addkion, the privat<3 vehicle will provide comfort, air conditioning, personal music selec- 
tion, and other bujlt-i;is that its owner may wish. 

In short, their study indicated that people are willing to make a substantial monetary 
sacrifice and endure reasonable roadway interruptions to avoid the need to drive or walk 
to a transit station, wait for transit cars, follow non-dii set routing, and accept the 
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crowded conditions, stop-starts, and other human stresses associated with group 'move- 
ment. 

Many of these variables must be introduced when planning expensive high-speed 
public transit systems that can only do justified if used by a substantijil segment of the 
urban population. Simultaneously striving to satisfy the private automobile owner by 
designing extensive high-speed highway systems often introduces some significant eco- 
nomic variables. As we have noted earlier, the private automobile is still the most 
popular mode of transportation. Individuals more often point out that they live 30 easy 
minutes .■**om their place of employment, rather than saying that they must travel 60 miles 
per day. 

In attempting to summarize what may cause people to select one mode of travel as 
opposed to another, the writer is presenting a graph that hopefully identifies the relative 
use attraction that roads, as opposed to transit systems, may hold. 



PiOBABLE JtSLATV/l USE OF URBAK TRANSPGKTATIOtl SlfSTEMS 



Vehtcle Hobllltr 



Grade of Tranilt 




Medium 

REUTIVE URBAN POPULATION DENSITY 



High 



THE AUTOMOBILE vs- PUBLIC TRANSIT 

Our previous comments do not indicate that Uie private automobile is free of travel 
problems. We all know that as an area's population de -sity increases, the private ve- 
hicle's ease of mobility decreases. Tlierefore, rapid increases in population density 
wi.thout comparable vehicle highway or freeway develo^jment has, in many areas, nearly 
Gfifled the high mobility and de lirability of the private automobile* 

In a like sense, the popularity of a public transit system would have to include its 
ability to become a pleasant and efficient people-moving system that will, in effect, over- 
shadow the desirable attributes of the automobile. 

Following this logic, it seems apparer\t that people would be prone to switch from the 
private aeitomobile to public transit if or when the private automobile encounters extremely 
severe congested or mobile conditions, thus making the use of the automobile very im- 
practical as opposed to an available well-plami Jd transit system. Each community must 
plot its own transportation graph, as problems differ from one community to another. 
Carefully developed graphs, as shown, would present the planner with the desired guide 
lines, if quantitative values are established for the selected urban areas. 

ENERGY- PART OF THE ENVIRONMENT 

Since nearly all of modem man's daily activities are supported by some form of 
external energy, it seems appropriate to identify its major source. A report presented 
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by Kenneth Weaver (National Geographic, November 1972) identified our energy sources 
as follows; from petroleum, 39,6%; natural gas, 35,1%; coal, 20.1%; hydro-electric, 4.0%; 
nuclear, 0.6%; and geo-therrPial, less than 0.1%. His compiled data, in effect, tells us that 
nearly 82% of our current energy comes from hydrocarbon fuels (natural gas, gasoline, 
fuel oils, coal, and others). 

In addition, it is very important to note when studying about the broad spectrum of 
hydrocarbon fuels-using equipment that nearly 50%of the fuel's potential energy is wasted 
or lost during the operation of such equipment. While some of these losses, such as 
mechanical friction and temperature control, are unavoidable, others, such as work-load 
balance, mechanical operation, inefficiencies, incomplete combustion, fuel vaporization, 
improper fuel selection or utilization, and others should continually be subjected to addi- 
tional •*^view. 

For example, if man could develop fuel-using devices that would, in effect, always 
deliver to the combustion chamber the ideal balanced fuel- to-air ratio and the fuel blenders 
provided pure hydrocarbon fuels that would oxidize (bum) in total when ignited, the by- 
product of such mechanisms would be only carbon dioxide (CO2) gas and pure water (H2O). 
Yes, if this were possible, our urban planners would only have to concern themselves with 
the physical flow of people- moving devices, and our air pollution problems would only 
include the nitrogen oxide problem. 

Since nearly all of our transportation needs are directly or indirectly dependent on 
hydrocarbon fuels and man has not, as yet, developed the perfect fuel and/or fuel-ujing 
machine, it seems significant to identify some of the major pollutants or by-products of 
the most common vehicles we use. One such table identifying the vehicle emission . - 3 
on a gram per vehicle-mile scale is presented below: 



Vehicle Emrssion Rates for Various Powerplant and Duty Cycle Combinations 
gA'ehicle-Miie 



Power Planf and Duty 


HC 


NO2 


SO2 


CO 


Automobile, 1970 standard 


4.6. 


6.0 


0,27 


47 


Automobile, 1975 standard 


0,41 


3.0 


0.27 


3.4 


Bus, Diesel, Arterial 


1,65 


36.3 


5.2 


28.3 


Bus, Diesel, Downtown 


2,76 


54.4 


5,2 


50.6 


Bus, Gas turbine. Arterial 


0.20 


10^ 


5.2 


4.0 


Bus, Gas turbine. Downtown 


1,15 


12.2 


5.2 


6.8 


Commuter train. Roots 


80.0 


234.0 


48.0 


1040.0 


Commuter train, Turbocharged 


80.0 


235.0 


48,0 


240.0 


Rail transit. Typical cycle (coal) 


2.7 


271.0 


1030.0 


6.75 



When studying tins data, it appears that downtown diesel busses are greater carbon 
monoxide (CO) pollL^'^rs than are automobiles! However, when the data converted to 
pollution per person-iJilti, it will presentquite adifferent picture. For example, an auto- 
mobile with a (CO) of^47 grams per vehicle-mile, transporting an average of 1.4' persons 
per trip, will emit a net emission of 34 g/person-mile, while a bus with a (CO) rating of 
51 g/vehicle-mile, carrying an average of 10 people per trip, will have a net emission of 
only 5.1 g/person-mile. In a like sense, the nitrogen dioxide emission rate of 6.0 g/ 
vehicle-mile for the automobile represents a net rate of 4.2 g/person-mile, while the 
emission rate of f ^ g/vehicle-mile for the diesel trr ^sit bus adds up to 5A- g/person-mile. 

Also of ^' r^^rest is the g/Vehicle-raile emfssi> charged against rail transit systems. 
This repretj. k ^b^^ fuel used to generate the . :tricity necessary to operate such a 
vehicle. NoD. ?he now highly- refined fuels reflect the added sulfur dioxide problem 
that is not as s'^ic-'tH • :;nt when reviewing the more carefully-refined gasoline. 

Since the m ^^r transportation pollutants are carbon monoxide, hydrocarbons," nitrogen 
Dxide, and sulfur dioxide^ a few added comments about these complex -by-products are in 
order. 

Carbon monoxide becrmes a significant part of the emitted gasses when the air-fuel 
ratio reflects a ri<h mixture. This often happens during engine idling, strong deceleration, 
frequent acceleration movements, and rich mixture of fuel-to-air adjustments. 
" Hyc^rocarbon emissions may simply be identified as unused hydrocarbon molecules 
that for a nuniber of reasons moved through the engine combustion system and were ex- 
hausted into the atmosphere. In actual practice the prjblem is very complex, since many 
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of these hydrocarbon molecules are said to partially oxidize or become reoriented into 
new kinds of hydrocarbon molecular structures. Hydrocarbon emission is highest during 
engine warmup, heavy deceleration, leaking rings, and idle. As expected, carbon monoxide 
is also a part of the same en ission. 

Nitrogen oxide compounds become a significant part of emitted gasses when engines 
are running hot and the air-to-fuel ratio is near its full chemical balance point (14.7 to 1) 
or slightly on the lean side. At this point, more oxygen is available and engine tempera- 
tures are at their highest. Readings to nearly SOOO^F have been recorded within the com- 
bustion flame front of a gasoline engine. 

A drop in engine temperature ami/or increase in fuel richness will cause a drop in 
nitrogen oxide-forming tendencies. A drop in engine compression ratio will also promote 
a drop in engine temperature. 

Sulfur is simply an impurity. The amountof sulfur in modem gasoline is not very high. 
However, it is still a problem in soir?ediesel fuels and very significant in most industrial 
fuels (furnace oils and coal) used by electrical utilities and industry. Sulfur when oxidized 
becomes sulfur dioxide (SO2) gas that in turn has a stiong affinity for water (H2O), tlius 
converting itself into a sulfurous acid (H2SO3) and/or sulfuric acid (I'^2^^4)* These acids 
are very strong corrosives as well as plant-damaging materials. 

CONCLUSION 

As mentioned in our opening remarks, the study of urban transportation environments 
and systems is not simple or straightforward. We can easily identify some urban trans- 
portation systems in other parts of the worM that are used to their desigr^ed capacity. 
A closer review of these environments may also reveal that other associated transport- 
ing restrictions are, in effect, promoting the use of the weli-developed public transit 
system, 

For the many educators who wish to extend their study of nan and his transportation 
environments, a large number of research reports are now available through: 

1. National Superintendent of Documents, U.S. Government Printing Office, Wash- 
ington, D.C. 20402 

2* Department of Transportation, Assistant Secretary for Environment and Urban 

Systems, Washington, D.C, 20409 ' 
3. Many states have liieir own^ urban transportation and/or pollution boards. 

Mr. Melo is a teacher of Materials in ihe Industrial Studies Department at California Stole University, 
Son Jose. * 



Technology Through Power and Tronsportal-ion: 

Norman L. Asner 

Industrial arts education generally,^and the transportation area specifically, has felt 
the general thrust for curriculum reform that has been evident throughout the educa- 
tional spectrum. Industrial arts education, as a well established and vitally in" oortant 
curriculum area, has been the focus of several important curricular research t.fforts. 

The American Industry Project, funded initially by -the Ford Foundation and subse- 
quenrJy by the U.S. Office of Education, was one of the first curricular efforts dealing 
with industrial arts to receive substantial support. Among the fourteen concepts identified 
in this curriculum project as appropriate for industrial arts were energy and transpor- 
tation. These same concepts show up consistently in the works of industrial arts cur- 
riculum theorists. • . 

Dr. William E, Warner, for example, in 1947, formally proposed six large divisions 
of subject matter, that would reflect technology. These were power, transportation, com- 
munications, manufacturing, construction, and "several human, organizational, and ad- 
ministrative factors referred to as management.** 

296, ^ 

ERIC 



Delmar \V. Olsonf in his book, Industrial Arts and Technology , supports Warner's 
six categories, but adds two more — research and services. The same support is found 
in a number of other Contemporary curriculum theorists such as Paul W, DeVore, who 
tsakes the position that technology is the foundation and source of curriculum content and 
views the above categories as "man the builder, man the transporter, etc/' 

Most of tlie above curriculum efforts, however, while stili in use in a number of 
areas across tlie nation, have been essentially overshadowed by the IndustriaJ Arts Cur- 
riculum Project (JACP) from The Ohio State University'. This project, funded by the 
U,S,0,E. and under the direction of Professors DonaldG. Lux, Willis E. Ray, and Ed\var-l 
R. Towers, viewed the problem of industrial arts curriculum development as being faced 
by five major obstructions: 

1. Failure to develop a fundamental structure of the field. 

2. Absence of textbooks and other instructional materials. 

3. Lack .of appropriate laboratory facilities and equipment, 

4. Scarcity of research and demonstration projects. 

5. Outmoded teacher education programs. 

One of the strongest elements behind the prevalence of the lACP effort was its suc- 
cess in surmounting the first major obstruction — . . to lievelopa fundamental structure 
of the field." Essentially, the directors of the lACP effort structured a body of knowledge 
which encompassed two elements of the material production process: manufacturing 
and construction. The area of transportation was classified under "Other Economic 
Activity," This classification process will be discussed later. 

The transportation area of the industrial arts curriculum is a relative newcomer to 
the public school curriculum, not coming to a generaJ recognition until after World War 
IL The area has been assigned a number of titles since that time: power mechanics, 
mechanics, power and transportation, transportation, auto mechanics, small engine 
mechanics, and a number of .'ess popular titles too numerous^ to mention^ There are 
several reasons for this. One is that the teachers in this area have near total freedom 
in curriculum planning. Available textbooks and materials, unlike many subject fields, 
lend'' little support to a matriculat<5d program. What results is largely a mixture of un- 
related fragments of selected tradss mixed together with a random selection of newer 
technologies. . The basic cause of this curricular smorgasbord is the lack of an in-depth 
analysis of the body of knowledge inherent in the transportation processes. The purpose 
of this paper, then, is to propose a process by which this analysis (curriculum develop- 
ment) might be achieved. 

Any curriculum effort must be based upon an in-depth diagnosis of four fundamental 
Clements: knowledge, society, the learner, and the learning experience. 

The last two elements, the learner and die learning experience, are most imp'^v ant 
in .structuring the teaching-learning processes. For the purpose of this paper, let it sutffece 
to say that the curriculum's most appropriate area of implementation would be for an in?* 



'troductory learr.ing experience implemented during the middle school, junior high school 
period of time. 

The" major focus of this paper, then, becomes an in-depth analysis of the first two 
elements, knowledge and society, and their implication for a curriculum in transportation 
technology. 

The Structure of Man's Knowledge ^ 

The directors of the Industrial Arts Curriculum Project most effectively diagnosed [/' 
man's knowledge, as being made up of the four domains shown in Figure I. Essentially, 
this diagnosis portrays man's knowledge as tb«? total interaction of formal knowledge, 
prescriptive knowledge, descriptive knowledge, and technological knowledge. The exclu- 
sion f\ any one of these domains from a concept will effectively nullify the total under- 
stantiing of that concept. 

The transportation element of industrial education, as well as alTother elements, 
will obviously focus its attention primarily toward the technological domain of man's 
knowledge. This curricular focus, however, .cannot be . so narrow that the other three 
domains of man's knowledge are neglected. For example, one could learn the technologjf 
(knowledge of man*s efficient practices) of setting a carburetor for most efficient exhaust; 
emission control. This same person, however, would not understand exhaust emission 
control until he investigated the other three dcmains of man's knowledge inherent in th^it 
concept. It is the total iiiteraction of all four domains of man's knowledge that provides 
total ' i .jerstanda of any concept. 
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FORMAL 



FIGURE I 

THE STRUCTURE OF MAN'S KNOWLEDGE { adapted -from lACP) 

PRESCRIPTIVE ■ 



DESCRIPTIVE 




TECHNOLOGICAL 



FIGURE II 

THE S'i=KUCTURE OF HUMAN SOCIETY (adapted from lACP) 



RELIGIOUS 



EDUCATIONAL 



FAMILIAL 




POLITICAL 



ECONOMIC 



298 



FIGURE III 

THE STRUCTURE OP ECONOMIC ACTIVITY (adapted from lACP) 
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Manuf ac taring 



Transportation Technoloi^y 



— 

Lm CoK:; cruet ion LJ 



Capital Goods 
end Services 



Consumer 
OoodB and 
Services ' 



299 



FIGURE V 

FIRST ORDER MATRIX OF TRANSPORTATION TECHNOLOGY 




THANSPORTIVE INSTALLATION.^ 



The Structure of Man's Society 

The second eJemert thaL_rnust_be diagnosed for effective curriculum development is 
the structure of m /.i*s society. The directors of iACP also effectively diagnosed this 
element. This diagnosis recognizes the five generally-accepted categories of h .nan 
society as the familial, the political, the educational, the religious, and tJie economic. 
Essentially, this diagnosis points out that the character of any human society is the result 
of the type of total interaction of these five elements. This interaction is portrayed in 
Figure II. ' * ■ ' 

The major benefit of this diagnosis, as far as curricular puvposea are concerned, 
comes with the analysis of the economic institution to the next level of specificity. 

The fundamesital siructure of the economic system shown in Figure III indicates that 
the manufacturi.ig anr* construction processes are conceptualized as a sub- element of 
material production which provides economic goods for the economic institution. - 

When viewed as a continuun;, as \n Figure IV, material production becomes linear 
in natur§, allowing one to view the process through the economic .'Elements of Capital 
Goods and Consumer Goods . The interaction between the elements of the material pro- 
duction proceSsS as it mover capital goods from their origin to their destination is quickly 
evident. This continuum also points out the total reliance of the material production 
process on a transpoirtive system that for the purpose of this study is defined as trans- 
portation technology. 

transpor tation Technology Curriculum Proposition 

From these first, two diagnostic elements, then, .one can effectively define. the philo- 
sophic hI parameters of a curriculurji entitled T ransportation Technoiogy_. For the pur- 
. • pose of this paper, the curriculum wiU be define'f as follows: 
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FIGURE VI 



SECOND ORDER MATRIX OP TRANSPORTATION TECHNOLOGY 
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Pixed Moving 
TRANSPORTIVE INSTALLATIONS 

Tronsportotlon technology Is the study of man's efficient practices that provide movement of 
capital goods through the material production process. * ^ "^-^^ 

It seems most logical that this curriculum could be developed through a conceptual 
caxonomization of the man agement piaccices which affect transportation practices which, 
in turn, are applied to various transportation installations. This conceptual analysis can 
most appropriately be portrayed through the use of a three-dimensional matrix as sho\vn 
in Figure V The management practices which fall along the vertical Plane of the matrix 
affect the transportation practices which fall along thelongitu. nal plane. These, n. turn, 
affect the nature of the transportation installations which faU along the horizontal plane. 

The taxonomization process through the use of a three-dimensional matrix takes on 
a ereat deal more meaning when the matrix is plotted to the second leve. md third level, 
as in" Figure VI. The totally inclusive and mutually exclusive elements of each plane now 
divide the matrix into independently discemable elements. Each of these elements can 
then be lifted out of the original matrix for analysis to the next level of specificity. In 
Ficure Vl, for example, the 'element of "Organizing Land Transportation Practices 
for Moving Installations" has been removed from the matrix. This element, as- well as 
each 'of the others, can then be divided into its totally inclusive and mutually exclL-3ive 

sub-elements. ' , . -j- ^ 

It is possible to carry this analysis to any level of specificity, thereby providing a 
complete curriculum appropriate for any desired student level. If, as was stated earlier 
this curriculum would -nost likely be implemented in the middle school or junior high 
schc \ setting, then through a thorough diao- ^sis of the learner, the .decision of the . 
appropriate level of spi cificity could be mad Therefore, although this o-.per directs 
its efforts toward transportation v jhnology, the .princii^al analytical device se-ms to have 
potential applications not only to any area of subject matter co.-:em, but also to any 
level of so{3histication. " 

Dr. Norman L. Asper is Supervisor of GraJuate Studies and Coordinator of the area of Powe^ and Trans- 
portation at Trenton State College, Trenton, New Jersey. 
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space Age Power and Transportation Systems 
Should Be Provided in Our Curriculum 

C!ctmnce Ash 

^ Industrial arts education has incrca^iingly attempted to aid students in interpreting 
technology, its development, roJe, impact, and consequences for man and society. Space 
technology began with the evolution of aircraft 'and has moved dram .ticaliy torwavd in 
the development of readable spacecraft and permanent laboralorie? ■ orbit to prov\ding 
significant advances in nearly all fields of .sc''?ncc and engineering. Space age power and 
transportation systems ^•ve provided the w ans to accomplis^h many missions that were 
though*: to be the dreams of the irrational not more than a generation ago. It was only 
yesterday that I heard the mysterious put-put of the buzz bomb which reminded me of '> 
badly mir.sing Modei-T Ford on its way to raise havoc with. London. That was a long time 
ago in comparison to toiay's space technology. 

The Mational Aeronautics and Space Act of 1958, which established NASA, states that 
the general welfare and security of fhe United States require that adequate provision be 
made for aeronautical activities and that these activities be conducted so as to contribute 
mafvl^lly to one or more of the following objectivr^s: 

The expansion of knowledge of phenomena in the atmosphere. 

The improvement of the usefulness, performance, speed, safety, and efficiency of 
aeronautical vehicles. 

The preservation of the role of the United States as a leader in aeronautical science 
and technology. 

The most effective utilization of the scientific and engineering resources of the United 
States in order to avoiH unnecessary duplication of effort, facilities, and equipment. 

The concerns of NASA in aeronautical research are directed to the investigating 
vehicles and power plants rhat use the Harth's atmosphere to sustain them in flight but 
to include space vehicles that depart from, or land on, the earth.' This research has 
proven concepts by means of flight resea'^ch, extended the art of space technology, iden- 
tified future requirements' and needs, and solved problems connected with current opera- 
tional and. developmental aircraft. An aeronautical research data bank is maintained by 
NASA of not only their materials but those generated by oiitside agencies resulting from 
NASA- funded programs at universities or with industries. 

At this point in time, man has walked on the Moon, made scientific observations che-ife, 
and brought bac> to Earth samples of the lunar surface. Unmanned scientific spacecraft 
have probed for facts about matter, radiation, and magnetism in space, and have collected 
data relating to the Moon, Venus, Mars, the Sun, and some of the stars, and reported their 
findings to ground stations on Iiarth. Spacecraft have been put into orbit around the earth 
as weather observation s...tions, as communications relay stations for world-wide tele- 
phone and television netwS^rks, iind as aids to navigotion. The space program has ac- 
celerated the advance of technology for science and industry by contributing many new 
ideas, processes, and materials. 

Space launch vehicles have been designed to investigate the upper atmosphere (earth 
to 4,000 miles in space), space probes, orbital manned and unmanned missions, and 
deep-space probes to otlier celestial bodies — oiir Moon or another planet. Each member 
of tlie launch vehicle family has been assigned appropriate missions. These have ranged 
from scientific research and exploration to, and including, manned space flight projects. 
They range from the Scout using solid propellants in four stages capable of launciiing a 
payload of 240 pounds into a 300-nautical-mile orbit or carrying a 100-pound scientific 
probe about 7,000 miles into space to the three-stage Saturn V capable of placing 285>000 
pounds, yes, better than 140 tons, into eardi orbit '^r send almost 98,000 pounds to the 
moon. A liquid-fueled first stage powered by five F-1 engines bums kerosene and 
liquid oxygen. First stage engines bum for alx)ut 2-1/2 minutes to an altitude of 36 
miles and velocity of 6,000 miles per iiour. The five engines consume 15 tons of pro- 
'fpellant a second and produce 7.5 million pounds of thrust. The second stage is powered 
by five J-2 e.igines burning hydrogen -oxygen for 6-1/2 minutes to push the spacecraft 
to an altitudes of about 100 miles and near-orbital velocity of 17,400 miles an hour. The 
third stage of the Saturn V has a single J-2 engine which ignites to give the Apollo space- 
craft the final shove that places it into earth orbit at an altitude of about 115 miles. The 
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engine shuts. down and at the proper time will ^e used for continuing the trip to the moon. 
At the precise moment, the third stage engine is re-ignited to accelerate the spacecraft 
from its earth orbital speed to about 24,600 miles an hour i^overcome eartli's gravity. 

These space flights are benefiting man through the development of power generation 
witli constraints not encountered on earth such as liniUed size of spacecraft, lightness of 
-weight, low fuel consumption, and the requirement to operate in an airless environment. 
The silicon solar cell converts 8 to 10% of the available solar energy to electricity and 
has proven to be the most economical and feasible solar energy conversion source. 
NASA scientists have been engaged in efforts to develop new type batteries and to improve 
the performance of existing batteries. 

The batteries and solar cells were not adequate for manned space projects. The 
fuel cell offered the best solution. There has not been founds a suitable commercial appli- 
cation for the fuel cell, so it will have to await the development of an efficient cell that 
win directly ov indirectly convert hydrocarbons and air into electricity. The requirement 
continues for adequate power for safe exploration of the space frontier through the use 
of many different sources of energy development or techniques of energy conversion. 

Today's Devefopmehts Are Aimed at Tomorrow's Solutions 

The satellite or space vehicle provides a new approach for coping with the problems 
posed by deteriorating environment, dissipation of natural resources, and expanding 
population. It provides the means to visualize Earth in relation to the total air-ocean- 
land system. The IZartli-orbiting satellites can gather data directly on the condition of 
the atmosphere and oceans, on agriculture and geology, and on man and many other living 
things. 

NASA's Earth Resources Technology Satell^'iwo (CI'TS) can obtain the comprehensive 
data -needed. The particular advantage of satellite observations is that they can be re- 
peated frequently enough under .identical lighting condition© to yield a record free of the 
aberrations which have troubled cciiventional aerial stuc^ies. Gross geologic structures, 
evid'^nce of health or sickness in forests and feed crops, soil types, land-use patterns, 
telltale marks of oil seeps, '^v^idence of groundwater, pollution scars on the envii'onment, 
and trends in urban sf^awl are features that can possibly be '^'evealed by the satellite 
tlirough the use of i^.aitispectral sensing such as color infrared film, rather than regular 
color film. On ^olor infrared film, diseased, trees stand out in blue while healthy trees 
appear in red. The ability to observe and measure the phenomena that affect our every- 
day life rapidly, globally, and accurately is becoming increasingly important. 

Helicopters are finding increasing application in solving heavy-lift transportation 
problems in industry. The Sikorsky S-64 "Skycrane" has been successfully used in 
moving drilling rigs to offshore platforms, dismantlingand erection of steel transmission 
towers7'ship-to-shore delivery of containerized cargo, and aerial construction of pre- 
fabricated building on a mountain top. 

Engineering airport access is being provided systems engineering assistance to 
John F. Kennedy Airport from mid-Manhattan to the problem of passenger, baggage, and 
mail distribution into, out of, and within the airport complex. 

There uave b. ' several contributions toward safety in transportation. The develop- 
ment of grooved paving on runways reduced dangerous hydroplaning and has since been 
used on highway curves to reduce accidents onrain> days. Research continues in solving 
problems connected with clear air turbulence, noise, and wing trailing vortices shed by 
large aircraft, jumbo jet transports, causing limitation on landing and departuri^ rates- 

This is but a sampling of the contributions from advances in space technology which 
are improving the environment for man. Industrial arts has a stake in these developments- 
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Tips for Writers 

Colleen Stamm 



HOW TO WRITE A MAGAZINE ARTICLE 

Check the publication you are interested in to see what type of articles they ordinarily 
print and who the readers are. The ads might give you a clue here — companies tend to 
advertise in publications which rea^:h. their potential customers. Make sure your topic, 
approach, and style fit the readers of the magazine. 

For a publication with a theme set-up, check the up-coming schedule and production 
deadlines for each issue. If there are no set themes, either read several back issues to 
get a feel for it or ask the editor for a list of saleable topics. 

Organize your ideas. It's a good idea for most people to use index cards or scratch 
paper — one card per idea. Then you can arrange the ideas in logical order and you have 
an automatic outline for the article. 

1. simple statement 



2. supporting arguments 



3. dev( lopment of 



deas 



1. 
2. 



Steps in Writing an Article 

State your main idea in one simple sentence. 

Write out as many supporting arguments as you can think of— still in simple sen- 
tences. You may not actu^illy need all of these ideas, but too much material is 
better than not enough once you start writing. 

Develop these supporting arguments, still on index cards, one argument per card. 
By this time, you should have a paragraph or more explaining each point. 
Arrange your arguments in logical order, so that each idea supports the one 
before it and leads into the next. You will begin to see the value of the cards at 
this point! 

Be sure that your arguments lead logically to your conclusion, which will be that 
simple statement that you started with. 

Write the first draft of your article on a regular sheet of paper, adding transition 
r.'aterial so that no gaps will be left between your ideas. See that the argument 
from the first card flows smoothly into the next. It's better to leave out some of 
your ideas at this point than to force them in where they don't belong simply be- 
cause you thought of them. i 
Pay special attention to your c'tle and first paragrapn. These are the showcase 
of your article. Make them attractive, or readers (and editors) will tend not to 
read any farther. Start with a bang— startling statement, paradox, human in- 
terest, etc. — then hold the reader's interest by developing the idea. 
Ask a friend for an honest criticism. 
Rewrite (as often as necessary). 



7. 



8. 
9. 



Style 

Each publication has its own special style, and you have a much better chance of get- 
ting into print if you can match that style. Before you start writing, curl up with several 
back copies of the magazine and read them carefully from cover to cover. 

The style of a magazine is the result of the editor's effort to satisfy the needs of the 
readers. As you read the back issues, try to visualize who those readers might be. This 
part of the problem will be easier with professional publications; you knew, for instance, 
that M/S/T readers are industrial arts teachers. But go farther than that in your analysis. 
The magazine is designed to cater to people who teach industrial arts at any level (kinder- 
garten to graduate school) and people who supervise industrial arts teachers. Also, the 
majority of M/S/T readers will be jr. high-high school teachers. 
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Keep thar picture of the rr xder in your mind. What would he be interested in? What 
kind of vocabulary does he ordinarily use? (Remember that language suited to a graduate 
school textbook is not likely to be read in a magazine.) What experiences are common 
enough in his life that you can safely use them as illustrations? What are his pet peeves? 
What does he hold sacred? (Handle those points with care!) 

The content of your article will also help to determine your style. A research paper 
will necessarily be more formal than a how- to-do-it article. A discussion of classroom 
experiences might tend to be humorous, but you had better be serious and sincere when 
trying to defend, your pet theory. A touch of human interest usually helps to keep the 
reader's attention; just be sure to avoid sentimentality, especially when describing handi- 
capped studeiits. 

NEVER pad your article with unnecessary words. They- increase the printing cost 
without adding anything of value. (Unless the editor curs them out, of course.) Some 
common examples of padding are "the reason for this was because,'* "as was mentioned 
previously," "stated in other words, .. ., " and anything else that could be erased without 
changing your meaning. Redundant expressions belong in the same category. (The lion 
roared Ioud3y — how else is it going to roar?) 

Most topics are best handled in a speaking style. Imagine yourself face to face with 
that typical reader you pictured earlier. This will probably help you to avoid scholarly 
affectation. The danger here is that most people tend to ramble when they talk. To 
avoid that pitfall, take your finished article and imagine yourself face to face with the 
editor. Then cross out anything the editor wouldn't approve of — padding, irrelevant side 
remarks, etc. 

But do 't worry too much about the editor. As long as you have a clear idea of who 
your readers will be and muke sure your style is suitable for them, you and the editor 
will fae on the same team. 

Aside from that, the best rule is KISS (Keep It Simple, Stupid!) 

Words 

Choose your vocabulary carefully. Many words have emotional overtones, either in 
themseJves or in certain combinations. As a writer, you have a responsibility to your 
readers. Say what you mean, neither more nor less. 

In a technical article or astraightnews story, never use loaded terms. Your readers 
should be able to trust you to give them the facts without adding opinion through emotional 
terms that they might not recognize. 

Even in editorials and argumentative features, don't over-do it. Heavy use of loaded 
terms gives your writing the impression of sensationalism and tencs to frighten off the 
thinking reader. 

EXAMPLES: 

You report that some people went into the principal's office. Does it make any dif- 
ference whether you call them a group or a mob? Whether you say they walked in or 
stormed in? 

Your school (with 3 industrial arts teachers) tried out a new curriculum strucpjre. 
Are you justified in reporting simply thar 2/3 of the teachers involved dislike the new 
structure, without stating how many were involved? 

A large group of students from a neighboring school is bussed in for a special pro- 
gram. ShouIJ you mention the length of their hair in your article? 

The courts recently integrated your school. Will it help the situation if you write 
about "salt and pepper dating?" 



Feature Articles 

Most magazine articles fall into this. category. In gen- 
eral, they have a lead paragraph designed to catch the 
reader's attention, a middle section (the bulk of the article) 
which develops the writer's "ideas, and a conclusion which 
should stick in the reader's mind to make the article un- 
forgettable. The hardest parts to write are the lead and 
conclusion. 

Most articles designed for M/S/T are expository 
(telling about something you don't expect the reader to be 
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familiar with) or argumentative (trying to convince the reader of something). Other 
common types of articles would be instructive (how to do something) and descriptive (a 
variation on the expository article, but more geared to a "you are there" reaction in the 
reader). 

The lead is your showcase. The reader will see it as an indication of whether or not 
■the rest of the article is worth reading. What type of lead you use will depend on the 
topic and your personal writing style. For an expository article, look over your material 
and choose the most striking fact at hand. It might suggest feelings of pleasi\re, alarm, 
curiosity, etc.; the important thing is its ability to catch and hold the reader's interest. 
Think about that striking fact until youaresure what its reaction will be in most readers; 
then magnify it. Choose your words and supporting facts so that the impact of that initial 
fact will glue the reader's eyes to the page. For instance, suppose you have developed a 
new program that gets amazing results. Don't start Dy saying that you have a new pro- 
gram. Describe the results so that the reader will v*ant to know how you got theml 

In an argumentative article, you might start out with a paradox to get the reader 
thinking or with a graphically-described example ot whatever you are arguing against. 
If it is a topic of current controversy, you might start by describing the impact of tlie 
wide-spread disagreement. (Be careful here; it takes a long time to get an article pub- 
lished, and a short-term crisis might look foolish by the time it reaches the readers.) 

You might arrange your middle material in logical or chronological order, depending 
on the topic. This is the workhorse of your article. It doesn't have to be spectacular, 
but it must fulfill the promise of your lead, 

A conclusion is NOT a summary; leave the summaries for dissertations and other 
scholarly works. The function of a conclusion is to leave tlie reader with a feeling of 
satisfaction that the article was worth reading and worth remembering; a rehash of some- 
thing he has just read might leave a feeling of boredom. 

As with the lead, pick out one fact from your material. This time look for whatever 
will have the most impact on the reader's life. Using the example of a newly-developed 
program, you might suggest ways of implementing the same idea, with another enticing 
reference to its value. 

Keep the conclusion as short as possible, but be sure to leave the suggestion that the 
reader should act on the ideas in the article in some way. If the ideas are not worth 
action, the reader might subconsciously decide they are not worth remembering, either. 

How-To-Do-lt Articles 

Your lead paragraph should be an argument for the importance of whatever you are 
trying to teach in the article. No one is going to spend time reading your instructionc 
for building a better mousetrap unless you first convince him that it really is better (or 
easier, or cheaper, etc.). 

Analyze the readers of the publication and be sure of what their background is like. 
If you are writing for teachers who are all highly skilled in the field, the bare specifica- 
tions will be enough. If you are describing a project for elementary students that is 
likely to be read by average elementary teachers looking for a rainy-day change of pace, 
remember that some of your readers might not know how to use a saw. 

Visualize the entire project from beginning to end. What preparations are needed 
in the lab? What materials mustbe available? What tools are required? How long should 
it take with beginners? With an advanced class? What safety precautions should be taken? 
Be sure to answer these questions for your readers, with the amount of detail depending 
on who you expect your readers to be. 

Move through the project in a step-by-step fashion. PuC each step on a separate 
index card first, because most people tend to forget at least one step in the process th3 
first time round. When putting the parts together, be sure that everything you take for 
granted at any point has been either made in another step or listed in the materials and 
preparations section. 

If the project is the least bit complicated, provide either diagrams, sketches, or 
photos, whichever will make the best illustration. Your friendly art teacher might help 
with the sketches. See that diagrams and sketches are done in black ink; pencil or colors 
might not photograph well, and you can't always depend on the printer's art department 
to get all your details right. 

Photo Journalism 

Any article is improved by appropriate photos. If you supply them, you have at least 
some control over the first impression a reader will get when he opens the ma,^azine to 
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your page. If you don't supply them, the editor will plug in a photo from a general file. 
It might pertain to the subject of your article, but there's no guarantee that it will give 
the impression you want. 

You don*t heed the world's most expensive camera, but it might pay to beg, borrow, 
or steal a reasonably good one for the occasion. Polaroid phot^..3 have the advantage of 
letting you see exactly whr you have while there is still time to try again, but they are 
one of the printer's pet peeves; they are notoriously hard to coax into a good reproduction. 
An instamatic camera is almost foolproof for the amateur photogi'apher and gives a 
reasonably good snapshot; the trouble is that the negative comes out too grainy to blow 
up much larger than a shapshot. 

Always use Wack and white film unless the magazine regularly uses color photos. 
Most professional publications can't afford the luxury, and color photos just don't look 
as good when they are reproduced in black and white. 

Unless your budget is unlimited, don't waste your film snapping everything you happen 
to see. Write the article first, analyze it, and decide which points you want the reader 
to remember. That's what you want to get on film. 

Once you have decided on a subject, put in writing what you want the reader to think 
(and feeJ) aix)ut it. Then think cf as many ways as possible to get that reaction in the 
reader by showinghim a picture. For instance, suppose you are writing about an innovative 
program you have developc^d. You want the reader to understand the program and to have 
positive feelings nbout it, perhaps to try it himself, or at least to look for more informa- 
tion. Take your camera to class and look at your students as a stranger would. Forget 
about the finished project unless you can catch a "student putting on the finishing touches 
with a triumphant expression on his face. Look for any point in the process where students 
are likely to show intense concentration. Show any unusual process or equipment. If the 
program involves visits to industry, take the camera along and record student reaction 
to what they see or student participation if the situation allows a hands-on experience. 

Keep your pictures as simple as possible. Avoid cluttered backgrounds. Use the 
view-finder to look at your potential picture as critically as an editor will later. Move 
close enough with your camera to cut out everything except what you actually want a pic- 
ture to show. This not only cuts down brickground clutter; it makes your subject as large 
as possible, which allows the editor to make it as large as possible on the page without 
getting blurred outlines. (Large pictures have a stronger emotional response in the 
reader.) 

NEVER take a picture of a large group when it is possible to convey the same idea 
by using one representative person. NEVER lineup all your subjects in a row unless you 
want to give the reader the impression of boredom. 

Keep in mind the general style of the magazine or newspaper the picture will reach. 
A photo which would be perfectly appropriate for Playboy might not have much chance of 
publication in M/S/T. 

If your subject is vertical and you can't avoid a cluttered background on both sides of 
the main subject, don't worry about it. The editor will cut out the clutter for you. But 
if you have a cluttered background on all four sides of your subject, move closer; always 
get your main subject as large and clear as possible. 

If you have facilities for making large prints, do so. If not, it might help to send the 
negative along with your snapshots. This allows large reproduction. Both photos and 
negatives can be returned after publication. Just one thing — request it in writing wtten 
you send in the pictures. Editors are only human, and they will keep closer track of the 
pictures if they know you want them back. 

You will ordinarily be in a better position to write a caption than the editor. Write it 
on a small piece of paper and tape it to the BACK of the photo. NEVER write ca the back 
of a photo with anything harder than a magic marker; if you crack the emulsion, the 
picture will be ruined. Never use staples or paper clipa on a photo for the same reason. 
Don't make any attempt to mark the picture for cropping. That will be decided by the 
layout, and most editors have been trained to do it properly. If you have already marked 
the face of the picture your way, you might make the editor's job much harder, even if 
you don't permanently ruin the picture. 

Photo credits will ordinarily be given if the photographer is identified. 

Titles 

A magazine article is not a dissertation. You don't have to make your title a mile 
long in the effort to tell everyone exactly what is in the article. That sort of thing dis- 
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courages almost everyone except graduate school professors. 

Don't worry about a title until you are finished writing the article. Sometimes you 
win find that your whole emphasis has changed in the pro.' ss of writing, so that your 
original title idea just doesn't fit after all. 

The ideal title is short enough to be read in one eye-span, even in large type. That 
way it might catch a few extra readers as they flip through the magaziiie trying to decide 
whether to read it or file i. in the trash can. 

It should be catchy enough to pique the reader's curiosity. (Don't take the titles on 
these page.s as samples — they are intended to serve as a quick reference guide for people 
who have already decided they want the information.) Look through your finished article 
for a paradox, an unusual descriptive phrase you came up with, anything that makes this 
article different from all the other articles that might be written on the subject. That's 
your title. 

Be sure that the title matches the tone of the article. A flippant title leading into a 
philosophical discussion will fail to attract the right group of serious readers and will 
leave many who like the title too disappointed to read the article. That is one good reason 
for hunting through your article to find the hidden title. 

Manuscript Preparation 

All manuscripts should be typed double space, using one side of ihe paper only. 
(Editors and reviewers appreciate the spa^e for writing notes on the page, and you can't 
be sure that they will turn the page over to check the back!) 

Each manuscript shouIJ be accompanied by a cover letter to the editor. It must in- 
clude your name and address, anything beyond that is up to yo':. If the topic or approach 
is unusual for that publication, you might want to start by explaining why it is appropriate. 
If you have done special work in the field, you might mention it. If the article is intended 
for a special issue, by all means say so. For M/S/T, you should mention your profes- 
sional title and place of work; that way the editor won't have to either call you or guess 
when preparing the manuscript for typesetting. 

Number each page of the manuscript. TTiat could avoid disaster if the typesetter 
drops it and scatters the pages. 

Some editors want your name on ■ each page of the manuscript. DON'T do it for 
M/S/T; we have found that the review system works better when the reviewers have no 
way of knowing who the author is, and your name will just have to be covered up before 
the manuscript leaves the office. 

All art (diagrams, sketches, etc.) should be camera-ready. That means lettered in 
black ink. Pencil and typing do not reproduce well. 

Photos should be top quality, showing action whenever possible. That could be any- 
thing from quiet human interest to a construction project in full motion; just don't line 
people up in a row unless you are illustrating fi police line-up. If your picture shows 
motion (a blurred hammer swing, for instance), don't worry about it. But be sure that 
everything else in the picture is sharp and clear. Check the magazine you are writing 
for to see if they can use color photos. Ordinarily they will appreciate black and white. 

Always submit two copies of the manuscript, one for review and one to keep in the 
office in case the review copy gets lost in the mail, ^That does happen occasionally!) 

If you want the manuscript returned, include a stamped, self- addressed envelope. 
All most editors will ordinarily send you is either an accept or reject notice, but they will 
return the manuscript with that envelope as a reminder. 

Keep a copy yourself. In spite of all the post office reforms, you can't really be sure 
it will reach the editor on the first try. And sometimes the editor will call or write to 
ask a question about "the third paragraph on page 6**; that's hard to answer if you don't 
have a copy handy. 

What to Expect After You Mail the Manuscript 

The following applies to M/S/T manuscripts in particular, but most publications will 
have a similar routine. 

When your manuscript reaches the editorial office, the editor gives it a quick once- 
over. If it looks reasonable, one copy is filed and. the other is sent with a routing slip for 
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review by three members of the advisory board. THey do not know who the author is and 
do not see each other's reviews. Sometimes an article arrives which is completely 
unrelated to industrial arts education or which is unacceptable in style. These might not 
even go out for review. 

The author is immediately sent a form letter acknowledging the manuscript. If only 
one copy was submitted, another is requested. (Our office duplicating facilities are VERY 
bad.) 

If the topic is of random interest, an accept/reject decision is made as soon as all 
three reviews reach the office. This might 'ake several weeks, especially during vaca- 
tion, exam time, or near Christmas. The author gets a notice immediately. If the manu- 
script is designed for a particular issue, no definite decision v;ili be made until time for 
typesetting. That isn*t procrastination— we have a limited amount of page space, and 
articles are chosen on the basis of quality, not time of arrival. But be sure to send your 
manuscript in early; a rush -notice on the routing slip isn't the best way to put the re- 
viewers in a good mood! 

Sometimes the reviewers wHl suggest ways in which the article could be improved. 
If they want more ipformation or a complete overhaul of the article, it is returned to the 
author with their suggestions. This often results in a much better article, since the author 
might be too close to his material to notice when something is left out. This is another 
reason for submitting your article early; if the reviews and the typesetter's deadline 
arrive on the same day, that doesn't leave time for revision. 

The editor goes over the manuscripts to be published; padding is cutout, grammar 
and spelling are corrected, sometimes sections might be rearranged to put them in a 
more logical order. They are marked for typesetting and sent on rheir way. 

When the galley proofs arrive, the layout is made and the authors are notified. Waiting 
Ills long to contact the authors prevents the disappointment of someone being cut out after 
notification because the page length was estimated wrong. 

Each author gets three complimentary copies as soon as the issue comes off the press. 

NEWSPAPER WRITING 
Structure of a Newspaper Article 

Always use the inverted pyramid style with a straight news article,* 




The lead paragraph should be short, but crammed with information. Use as many of 
the 5 .W's (who, what, when, where, why) as possible without making your lead clumsy 
and hard to read. Note that "why** should be factual if the information is available. 
Otherwise forget it; don'tpublishyouropinions as straight news. Often it might be good to 
add another "W": What difference does this news make to the reader? For instance, 
many readers might not give a second thought to Marland's new position in the Office 
of Education unless you point out that career education funding is largely his pet project 
and no one seems too sure et about whether his new position is powerful or just a figure- 
head title. 

The main part of your article will be supporting information, arranged in order of 
importance. This is a concession to the pressures of modem life; if your readers only 
have time to look at the first part of your article, they should still get the most important 
information. 

Unimportant but interesting details should ordinarily be left until the end of a p'- ws 
story. This is your defense against the editor. Sometimes there isn't quite room on the 
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page for the entire story. If you have used the inverted pyramid style, the editor will 
recognize it and cut out the least iniportantpart. If you haven't used this style, the editor 
will have to make a judgment about what is important, and you might not agree with the 
decision. 

Straight News 

A newspaper's reputation depends on the ability of the reporters to state exactly what 
happened, witliout adding their own opinions or prejudices. Everyone expects opinion on 
the editorial page, but the readers have a right to depend on unbiased reporting of the news. 

When investigating a news ovent, get all available information, and GET IT STRAIGHT. 
When in doubt, check another source. You won't necessarily publish all of your informa- 
tion, especially if you learn something which would hurt another person and reporting it 
would do no good, but a reporter with a hroad knowledge of the subject can usually turn 
out a better story than someone witii just i few facts. 

Be sure in your own mind about the line between what actually happened and what you 
think might have caused it. Your opinion doesn't count in this type of writing, unless it 
leads to another source of definite information. Be critical of your articles, especially 
when you have strong feelings about the topic. It is very easy to u^e emotionally loaded 
language without intending to, simply because you feeljnvolved, 

Avoid bias in your coverage of news. Don't ignore an iinportant evenTsimply because 
you don't approve of It and then give exaggerated emphasis to your pet project. If your 
I'eaders don't have another source of information handy, your choice of topics is a sneaky 
way of Imposins your opinion on them. 

Keep your language simple. The function of a newspaper article Is to communicate 
news, not to give a vocabulary lesson. Remember that most of your readers haven't 
seen a dictionary in years and don't' intend to start now. 

Feature Articles 

This is your chance to do some interpretive reporting, muckraking, or anything of 
the sort. A feature article is closely related to a magazine-type article. It can and 
usually does include opinions and therefore always has a by-line. (The publication doesn't 
claim to hold the same opinions.) 

Most features in commercial papers are exposes; in the educational press, they are 
more likely to be word pictures of an outstanding person or program. 

All features have a definite structure: a lead paragraph designed to catch the read- 
er's attention, a middle section (the bulk of the article) which develops the writer's ideas, 
and a conclusion which should stick in the reader's mind to make the article unforgettable. 
The hardest parts to write are the lead and conclusion. Seii the section on magazine 
feature articles for more details. 

Interviews 

The simplest (and least Interesting) type of interview article is the "enquiring re- 
porter" list of unrelated responses to a question. It might supply a good cross-section 
of viewsf depending on how you went about choosing your people, but the article is likely 
to be somewhere between rambling and dead. 

An interview can be conducted in person, by phone, or by mail. In any case, have 
your questions written out well in advance, let the subject cool off in your mind, and then 
go over your questions again to make sure they still sound reasonably intelligent and 
cover the field reasonable well. You might be surprised! Above all, don't Interview an 
important person without written questions. Most people tend to freeze and forget half 
of the questions. 

It you have a tape recorder and it doesn't make your subject nervous, use it. Other- 
wise, take notes. If you don*t take shorthand, try to remember the symbols you used in 
college to keep up with the professors who just wouldn't slow down. Don't worry about 
getting every word. Use disjointed phrases to keep your speed up; just be sure you are 
picking up the most important points of what is said. IMMEblATELY after the interview, 
write the article. Those disjointed phraser> will make sense while they are fresh In your 
mind, but two days later might be another story. If you have any questions about what 
was said, call back and ask the person you interviewed. If the topic Is at all controversial, 
send the article for the person to look over. You could be sued for quoting wrong. 

Even If you have the questions arranged in logical order, your notes probably won't 
be. Some of the best parts of an interview tend to be the unexpected off-the-cuff remarks 
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that pop into your subject's head ten minutes before or after you ask about the topic. 
Don't hesitate; to rearrange your material, to put it into logical order before submitting 
it for publication. The only danger in this process is that a controversial statement might 
',e taken out of context and thus changed in its most obvious meaning. When in doubt, ask 
the person who said it. 

Don't use the question-and-answer format too often in your articles. Just take the 
information and make a feature of it. 

Columns 

This is tlie free-for-all of journalis.ri. There are no rules. Well, practically none. 
The important thing is that the column should be appropriate for the public -tion for which 
it is written. For instance, anyone writing a gossip column about movie stars would have 
a hard time getting it published in the AIAA periodicals! 

A column is a serial-type bit of journalism. The only common characteristic is that 
the entire series should be written by one author; its style is so personalized that it would 
change into something else if someone else took over. 

In a specializecf publication like an lA newsletter, ihe column should be tied in some 
way to industrial ai's, or at least to a common interest of industrial arts teachars. 

Columns can range from strictly business (The Researcher's Index, for instance) to 
humor (Art Buchwald), from topics of national interest (Drew Pearson) to personal prob- 
lems (Dear Abby). The topic and style of a column should be determined by the interests 
and personality of the writer and by the needs of the editor. 

Once a column has been established, keep it coming. It should appear in every issue 
of the publication. If it is any good, the readers will look for it, aiid no successful publi- 
cation disappoints its readers any more than necessary. 

E'^.ch column should have a standing title. If it is always about the same topic, this 
is enough; however, it is extremely hard for most writers to keep writing on the same 
topic without repeating the same •"hing. Ordinarily you will need a standing tit?.e and a 
headline which refers to the topic in this issue. 

The editor should see that the column is easy to recognize. This can be done in sev- 
eral ways. You might keep it in the same position in each issue (beside the editorial, for 
instance). If your typesetter has a wide variety of type styles available at no extra cost, 
you might use a distinctive type or column size (for instance, the editorial is usually set 
in a larger type and a wider column than the rest of tlie publication). Very often you will 

find a cap ^ule (| v-~) ) over the title. You might use an appropriate sketch (the same 

in every issue) or a photo of the author beside the title. A screen block (see the columns 
in M/S/T) is also an attention-getter. 

NEWSLETTER EDITING 

How to Get Newsletter Moterlal 

Don't just wait for it to come to youl 

The ideal situation would be. for you to have a group of reporters covering the state 
for you. This may be possible — make as many contacts as possible at state conventions, 
teachers' meetings, etc. Let people know that you are interested. Be as specific as you 
can about how an article should be written up; many people would be willing, but don't 
know how to st^rt to write. After you make the initial contact, follow it up. .Keep the 
names and addresses of all who have promised to write. If you don't hear from them in a 
reasonable amount of time, write and ask questions. You may have to write the article 
yourself from information they give you, but at least you will have the information. 

For those with time and money to spare, travel might be the answer. If you cover a 
news event yourself, you are sure to get the story. 

Keep in touch with your state I A supervisor. He probably won't have time to write 
articles himself, but he can tell you what is going on. From that point it's up to you. 
Call or write the persons involved until you have enough to make a good story. 

Try to get on them.ailinglistof every high school or college paper in your area. They 
won't all have material you can use, but it's worth a try. 

Check every teachers' organization in your area which might have lA teachers among 
the members. Very often they have newsletters which might help you. 

Read the Monitor. You have many readers who don't belong to AIAA, and you are 
free to pick up anything you think would interest them. 

Follow up on any clue you get by the grapevine, but be sure to check ir out thoroughly 
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before publishing the information. Facts have a way of getting confused when they travel 
by word of mouth. 

Make your own news. For instance, interview local businessmen about their view of 
industrial arts education and compare it with whst actually exists. Get them enthused 
about helping I A teachers and then write up what they do as a feature. Send out a ques- 
tionnaire about what changes should be made first if and when the federal funding comes 
tlirough. Contact, local people with an I A background (besides teachers) and see what 
value their, education has had for them. Use your imagination to come up with a variec>' 
of articles that would interest your readers. 

The Editor as Manager 

Unless you do all your own writing, photography, printing, etc., you had better have a 
good grasp of some basic principles of management to avoid chaos. It is your job to co- 
ordinate Che efforts of several very different groups of people and turn out a first-class 
product for still another group of people. 

Writers (both reporters and creative writers) tend to work in spurts unless they are 
full-time professionals whose income depends on a regular schedule. Unfortunately, 
editors must h^.ve a regular schedule. Put it in writing, including early enough author 
deadlines to give you time to prod anyone who doesn't turn in a promised article. Give 
copies of the schedule to anyone who might be likely to write for you, and emphasize the 
importance of maintaining those deadlines. 

Since some people are early with everything, set up a filing system so that when yoi: 
get material that you can't use for anotiier two months, you will have a definite place to 
keep it until needed. I would sug<^est a series of file folders, each clearly marked for a 
definite issue during the year, unless your publication is strictly news. In that case, one 
folder would probably do, since the idea is to use everything as quickly as possible. 

When you ask a writer to work on a definite topic for a definite issue, keep a carbon 
copy of the request in that file. If the deadline gets closo with no word from tiie writer, 
ask him about it. He may have forgotten. 

Keep an "idea fi^'e" for emergency use. Every time you get an idea about something 
that might be good in your publication, write it down and file it. When you get some free 
time between issues, dig into the file and develop -some of those ideas. This helps to 
prevent last-minute panic when the typesetter's deadline arrives and the writers' con- 
tributions don't. 

Keep your production material separated from your teaching supplies. You don't 
have time to search through the classroom when your galley proofs arrive from the type- 
setter. 

Get to know your writers if at all possible. The same goes for typesetters, printers, 
etc. Good communications usually lead to good results. 

Speaking of typesetters, look up the standard proofreaders' marks. Memv-^rize them 
and use them when preparing your manuscripts. They not only save time, but you have a 
better chance of getting what you want if you know how to ask for it. 

Get together with the printer and extend your production schedule to include each 
step of the typesetting and printing process. Once you get ciiat on paper, both ynu and the 
printei* are likely to work faster instead of blaming each other for delaying publication. 

At the risk of sounding corny, remember that you can catch more flies wixh honey than 
with vinegar. You can't tlireaten a volunteer, anyway, so you may as well rely on good 
will to produce 'die cooperation you need. 

Editorials 

No serious publication is complete without an editorial, nothing else is so calculated 
to influence public opinion, and practically nothing scares the inexperienced editor so 
much. .Don't hesitate. Master these simple rules and take advantage of the po.ver of the 
press. 

First be sure you have something important to say. Go over the material printed in 
the rest of your publication, current events which are important to your readers, oti\er 
publications on similar topics. Boil down your message into one simple statement. If 
that is impossible, write as many editorials as you need, but never confuse the issue by 
trying to say two different things at once. 

Look at your statement objectively. Take two pieces of paper and label them for and 
against. Now line up all possible arguments for and against your statement. Remember 
that some of your readers will disagree with anything more controversial than motherhood 
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and apple pie, and you had better refute their arguments befolrc they have n chance to 
think them up. 

Your argument will be more oelie^'able if you give the impression t\iat you don't have 
an opinion, if the reader tliinks your conclusion was his own idea. Be subtle about it. 
Start out with the arguments against your own opinion. Of^ course, you don't have to make 
them look ^ood\ Choose your words wisely. Many have emotional reactions which will 
sway your readers without their being av.are of it. For example, when you approve of the 
results of majority rule. It is a democratic process; when you don't, it is mob rule. 
When statistics support your argiMrjent, you report 90% (or whatever) agreement; if they 
don't support you, it is simply a majority. Above all, don't ignore any possible argument 
against you; give it first consideration, and make it look unimportant in the process. 

Then (just be fair, of course) go over the supporting arguments. Make these as 
favorable as possible without being too obvious. Remember that the idea is to look im- 
partial. 

Finally, after both sides have been presented, you might state your opinion in a very 
low-key style, pointing out that it seems to be the only logical conclusion after consider- 
ing all the evidence. If it really is the only possible conclusion, you might not even have 
to be that obvious about it. Remember that the reader should think it is his own con- 
clusion. 

One final caution: I>3n't let this style creep into any news articles you may write. 
NEVFR use emotionally loaded language in an article intended to state facts. Don't try 
to influence opinion outside of the editorial page. If you tend to confuse opinion wiih news 
as a general rule, any reader who tiiinks as he reads will soon lose confidence in your 
publication as a source of unbiased news, 

Accept/Reject Dilemma 

Assume that you are lucky enough to have more material available than you have room 
for in the publication. How do you decide? 

First, you DO NOT decide on the basis of who tiie author is unless you always have 
something from the president of tlie association (for instance) and this rather poor article 
is all you have from him. In that case, p *int it and have a long serious talk with him 
about how to turn out goi d articles for future issues. In case of desperation, maybe you 
can talk him into giving y^n his Ideas early, letting you write the article, and then check- 
ing it to be sure it was what he meant to say. 

For all other material, first consider who your readers are. List all possible special 
interest groups (classroom teachers, teacher educators, supervisors, administrators, 
etc.) and the geographical boundary served by the publication (state, region, stc). Ideally, 
each issue should have something of interest for each group and each part of that geo- 
graphical area. Realistically, just do the best you can. Be sure that you don't overload 
your publication with articles that interest you and reject articles designed for other 
groups because there isn't enough space for everything. 

When you have two or more articles on the same topic, choose between them solely 
on the basis of good journalism. The version you choose should contain the most complete 
information, be designed for your particular type of publication, and appeal to your par- 
ticular group of readers. Don't even consider who the author is. It might be hard to re- 
ject your best friend's manuscript, but an editor must be able to do it. 

Don't ignore the articles you decide not to publish. Whether or not you acknowledge 
all articles submitted is up to you; it could be a serious burden on you, but the authors 
would appreciate it. By all means, contact- everyone who sends you news if you do not 
intend to print it. It's enough to say that space limitations don't allow you to print all 
material submitted, although you could go into more detail if you have the time and in- 
clination. Never ignore your writers; a little effort in public relations goes a long way 
in establishing a steady flow of news. 

Padding 

Anything that doesn't belong in an article is padding. Get rid of it before sending the 
manuscript to the typesetter. 

The most common type of padding is just poor slyle on the writer's parts You can 
often improve a manuscript by going through it and crossing out such expressions as 
'*it is interesting to note that...", "at the present point in history," "as mentioned 
previously," "it should be pointed out that. . . 

Ano her type of padding is affectation — using words a mile long or a complicated 



315 



phrase when a simple word would do the same job. For example, cross cut "a wide per- 
ceptual divergence" and write '.'differences of opinion." It won*t save much on the type- 
setting, but most of your readers will get more out of it. Cross out "at this point in our 
history" and write "now." 

Some people (especially recent graduates) feel that every article should begin with 
a survey of the literature on the topic and/or a description of the way in which their in- 
formation was gathered. That's fine for a term paper, but you can consider it pure 
padding. If you mast print the literature survey, limit it to a bibliography at the end of 
the article. 

Sometimes you will get a copy of a speech. Cut out the author's gratitude for the 
opportunity to address such a distinguished group, remarks about the weather, jokes 
intended to warm up the audience, and anything else that wanders from the main point. 
Above ai], cut out anything even slightly off-color. Words in print tend to offend people 
much more easily than the same words coming from a speaker's platform. 

Cut out anything that could be interpreted as libel. You really shouldn't have to worry 
about this one, but if it shows up, remember that editors and publishers can be sued just 
as easily as authors. 

Many . authors are so eager to make a point that they tend to be redundant. It might be 
a combination of like terms (The blade swished fast.) or it might be an entire thought 
expressed two or more times. Choose the most expressive wording (swished) and cross 
out the other. In the case of ideas repeated in different words, the second version might 
add something. Try combining the two sentences (or paragrat^hs) without changing the 
author's style. 

Be especially wary of adjectives. Some authors tend to pile them up as if they were 
being paid by the word. (For example, the bright, clear, sparkling sunlight — bright says 
it all.) 

A word of caution; If you have a magazine format, you might get some really creative 
writing for it. Give serious thought to every word you cut from this sort of article. If 
the author is good, there will be a reason for every word in th t manuscript. Unfor- 
tunately, most editors of professional publications don't face this prob).em very often. 

Headlrnes 

A headline is not a title; it is a declarative statement. Whethei' your format is news- 
paper 0/ newsletter, you are supposed to be carrying news. Your headlines should re- 
flect that. 

The only unbreakable rule is that a headline must include a verb (although sometimes 
it may be implied, as in the 1945 newspaper that simply said ''PEACE" across the front 
page). 

Resist the temptation to be a creative writer and impress people with flowery rhetoric. 
Thai has no place in headlines. Also avoid sensationalism. Some commercial newspapers 
use it as a general rule, but examine their contents. They are struggling to sell copies 
to people with a comic-book mentality. You are writing for educators. 

If you have a newsletter format and don't want to bother with headlines, at least tell 
your writers to pick out the most important fact in their articles and write a short clear 
statement of it as a headline. 

If you have a newspaper format and do your own layout, consider headlines as a 
blessing. They have a marvelous ability to fill all sorts of odd bits of space between 
articles if you know how to compose them well. 

First, be sure you have a good set of type samples from your printer — preferably 
with a sample of each size of each type face stretching across the page. You can count 
out the letters and spaces of your headline against the samples and get a good approxima- 
tion of what size type you will need in each case. Your printer can teach you a more 
exact method, but it's not -always worth tiie trouble. 

A headline should cover every column of the article, and is ordinarily one to thrn.e 
lines long. Make them long or short according to your layout. 

As for content, the headline siiould point out an outstanding aspect of the story. It is 
usually the most important point, but could call attention to a detail which makes the story 
important to the readers of this publication. Make sure that the tone of tb-^ headline 
matches the article; this is the first thing the readers will see and the. last thing they 
will remember. 

Copy-Fitting 

Since typesetting is so expensive, it is important to know exactly how much copy to 
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set for your publication. This method might leave full-time editors shaking their heads, 
but it works reasonably well. 

Take an average copy of your publication. Type out one full column of material, 
matching line for line. Draw a line marking the average length of the typed column, along 
the right side. Kvery time you type out your material on that typewriter using margins 
set to that line, your material will come out approximately line for line with the printed 
copy. Just count out how many lines you will get per inch or per column or per page and 
Judge how much material you have accordingly. Remember to count on space for head- 
lines or titles and pictures if you use them. DANGER: if you. change typewriters, type 
size or style, or column width, start over. 

If you find that you have too little copy set, don't panic, A little white space never 
hurt anyone, especially^-if you work it in as part of the layout. Also, remember that 
photos can be printed in a variety of shapes and sizes; this fact can be a I fe-saver. 

If you have too much copy set, see if anything is timeless filler-type material. Keep 
it for another issue. If your type face is fairly large, you might pick out an off-beat 
article or two and ask the printer to photographically reduce them. It will look as if you 
are calling attention to them by the difference in type size and column width. 

Libel 

"A maliclcxjs publication which exposes any living person or the memory of any person deceased, 
to hatred, contempt, ridicule or obloquy, or which causes or tends to cause any person to be 
shunned or avoided, or which has a tendency to injure any person, corporation, or association 
or persons, in his or their business or occupatiol?^ is a libel." (New York Consolidated Laws) 

The following three elements must all be present for a publication to be sued for 
libel: 

DEFAMATION — Generally defined as injury to reputation, it must apply to an identi- 
fiable person, and it must be published. 

IDENTIFICATION — Unless the plaintiff can actually prove that the defamatory mean- 
ing applies to him, there is no libel. A third pa* ly must understand that the reference 
is to the plaintiff, whether by nickname, pseudonym, or circumstances. It follows then 
that fictitious names be as far-fetched as possible. The third party may be a single 
person and one who is related to the plafntiff. 

PUBLICATION — Printing, posting, or circulating are the first steps in publication; 
someone reading or hearing the message are the second steps. Most courts subscribe to 
what is called the single publication rule. This means an entire edition of a newspaper 
or magazine is treated as a single publication of one copy, rather than 'jvery single copy 
constituting a distinct separate case of libel. The second step is taken when the libel 
reaches the mass of readers for which the periodical was intended — not just a small seg- 
ment of it. 

Both writers anc editors can be sued for libel, although the blame usually rests with 
the writer. One cure is "preventive Journalism" — double-check the accuracy of all 
information before writing the article and again before publishing it if there seems to 
be any derogatory material Included. 

To be doubly safe, use the quote tech. -niue when in doubt. Print a direct quote from 
your authority if at all possible. That puts the responsibility where it belongs: at the 
source of the information. Some publications report "alleged" happenings. This doesn't 
always work; the publication could be sued for accusing someone of something. 

Absolute accuracy doesn't always help, either. There is a classic case of f\ news- 
paper being sued for printing a birth announcement: They didn't realize that the husband 
was in service and had been out of the country for over a year. 

Va'nen in doubt about an article, ask th'e person you are writing about to check it for 
accuracy. You don't have to let him rewrite it; just get a written statement in advance 
that what you have written is accurate. Although he could change his mind and sue later, 
you will have strong evidence that you tried to do a good job. 

A printed correction in the ne>*t Issue is no defense against a libel action, but at 
least it would dennonstrate to the court that the offending publication was not printed with 
malice. 

Misc. Bits of Wisdom 

Remember the "Peter Pan Law": Prompt and decisive action will pan out, whereas 
caution and timidity will peter out. This law applies whenever you are faced with a minor 
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criL^is (not enough materi'^^ to print, not enough money to print it, etc.). 

To assure failure, attempt creativity by committee. Committees are fine for routine 
work, but if you have an idea for improving your publication by making a more or less 
radical change, do it yourself. 

A flourishing publication is always pro-reader. People get scolded and preached to 
enough without reading more of it. 

ilave fun at your work and produce a publication that you can enjoy. The pleasure 
will show through and create a happy feeling in the reader. 

A good editor is an innovator, not a curator. Your publication must change (and not 
just keep pace) if you want to retain leadership in the field. But remember that leaders 
must keep within sight of the troops; don't launch such a complete revolution that you 
lose your readers! 

If you get a good article related to an advertised product, don't hesitate to use it 
because of the appearance of selling out to the advertisers. On the other hand, you must 
keep your freedom; don't let any advertiser pressure you into using editorial space to 
push his product if you don't honestly believe the article would be for the good of the 
readers. 

Sorry, but there's just no way to avoid rising paper costs. Many mills shut down 
during the recent mini-recession, and the experts predict that it will take a full three years 
to get enough new equipment in operation to catch up with the current demand. Add to 
that constantly rising labor costs and pressure from environmentalists to spend more 
money on conservation, and you know things will get worse before they get better. If a 
reasonably- priced printer in your area can handle it, you might consider using newsprint. 

if you ever see a need for a copyright, write to Register of Copyrights, Library of 
Congress, Washington, D.C. 20540 and ask for copyright application blanks. You will need 
blanks for Class A if you have a book or pamphlet; Class B for a newspaper, newsletter, 
or magazine; Class C for lectures; Class 1 for technical drawings; Class J for photo- 
graphs; or Class M for non-dramatic motion pictures. For anything that does not fit 
into any of these categories, ask for the general information booklet. Each application 
costs 36. 

Ms. Stamm is Managing Editor of the American Industrial Arts Association publications. 
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IndustriaS Aits for Exceptional Children 



Industrial arts for exceptional children is a relatively rare occurrence in our public 
schools. Furthermore, not many industrial arts teachers have the background or training 
for teaching these children. At Florida State University we recognized these problems 
and two years ago developed a program of industrial arts for exceptional children at 
Astoria Park Elementary School in Tallahassee, Before further describing this program, 
however, let us Identify who are exceptional children, 

WHO ARE EXCEPTIONAL CHILDREN 

There have been several attempts to define the term "'exceptional child." Sometimes 
if is used to refer to the particularly bright child or to the child with unusual talent. Other 
times it is used to refer to any atypical or deviant child. The term has been generally 
accepted, however, to include both the handicapped and the gifted child. In education, a 
child is usually considered exceptional if he deviates to such a degree that it interferes 
with his development under ordinary classroom procedures, thus requiring special edu- 
cation either in conjunction with a regular class or in a special class or school. A gen- r 
eral breakdown of major deviations can be organized into at least five categories. They ( 
aref 



1. Communications disorders 

a) learning disabilities 

b) speech handicaps 

2. Mental deviations 

a) intellectually gifted 

b) mentally retarded 

3. Sensory handicaps 

a) auditory handicaps 

b) visual handicaps 

4. Neurologic, orthopedic, and other health impairments 

5. Behavior disorders 



In August 1970, the planning and evaluation staff of HEW's Bureau of Education for 
the Handicapped estimated that there were 75,000,000 children in the United States from 
birth to 19 years of age, of which an estimated 7,083,500 are handicapped. These figures 
include preschool children and indica*"e that slightly over 10% are handicapped. The 
Bureau's estimated percentages of sch x)l-age; children according to categories of handi- 
caps are: 



Further data was gathered by the Bureau concerning the percentage of school- age 
handicapped children who are receiving special educational services. These data are as 
follows: 



Willlom D. Warflo 
David B, Freundllch 



Speech impaired 
Emotional 1/ disturbed 
Mentally retarded 
Learning disabled 
Hord of hearing 
Deaf 



Crippled or health impaired 
Visjolty impaired 
Multihandicapped 



3^% 

2.0% 

2.3% 

1.0% 

0.5% 

0.075% 

0^% 

0.1% 

0.06% 



10.035% of children 
ages 5-19 
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Type of Handicap 


Total Number 


Percent 
Receiving Services 


Mentally retarded 


1,360,737 


52% 


Hard of hearing & deaf 


3^6,456 


21% 


Speech impaired 


2,ibO,589 


51% 


Visually handicapped 


66,679 


34% 


Emotionally disturbed 


767,108 


13% 


Crippled 


192,662 


33% 


Other health impaired 


1,089,817 


15% 


Multihandi capped 


35,918 


26% 


National Totals 


6,009,966 


2,258,395 (38%) 



At Astoria Park, we teach industrial arts to only three categories of exceptional 
children. These include the visually handicapped, the mentally retarded, and the learning 
disabled children. 

THE VISUALLY HANDICAPPED 

Most of the visually handicapped children at 
Astoria Park are visually impaired rather than 
blind* Tiie difference between these classifica- 
tions is that the impaired can read print, where- 
as the blind need instruction in braille. Medi- 
cal, legal, and economic professions use' the 
terms "partially sighted" (with vision of 20/70 
to 20/200) and "legally blind" (20/200 and less). 
The latter classifications are used less fre- 
quently in education because a significantly large 
proportion of the "legally blind" learn to use 
their residual vision and can read print. 

Blindness and visual impairment affect the 
development of children in that they become 
aware of the world through senses other than 
sight— that is, through the senses of hearing, 
touch, and smell. Although the tactile sense is 
primary and is used extensively by young blind 
children, many objects cannot be perceived 
through touch either because of physical in- 
accessibility or because of social restraints. 
For example, hills and mountains, space, and 
the relations of large objects to one another 
remain a mystery to blind children* Most of 
these objects are explained to the child orally 
or by analogy to what he can hear and feel, 

THE LEARNING-DISABLED 

The second group of children we deal with at Astoria Park are those with specific 
learning disabilities. These children often appear quite normal in most respects, but 
have marked disabilities in one area or another. There are boys and girls who appear 
mentally retarded but have normal abilities in some areas. They may bo delayed in 
learning to talk or in understanding spatial relations or in comprehending what is said 
to them. Because of the heterogeneous nature of "learning-disabled children," the 
concept of "specific learning disability" has been hard to define. Numerous labels have 
been used, employing such terms as "minimal brain dysfunction," or "central process- 
ing dysfunction," or "perceptually handicapped children." Specific disabilities have 
been labeled "dyslexia" for severe reading disabilities or "aphasia" for children who 
are delayed in learning to talk. The field of learning disabilities has been viewed from 
various perspectives by psychiatrists, neurophysiologists, psychologists, speech pathol- 
ogists, and educators. In general, the definitions of learning disabilities fall into two 
broad categories: (a) those definitions involving functions of the centiral nervous system 
(i.e., perception, conceptualization, memory, attention, impulse, motor function) and 
(b) those definitions placing emphasis on the behavior or learning disorder without 
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specific reference to central nervous system causes (i.e., language, reading, writing, 
arithmetic). 

THE MENTALLY RETARDED 

Tiie third group of exceptional children we teach industrial arts to is ihe me/itally 
retarded. {'hysicians, psychologists, educators, sociologists, geneticists, and others 
have evolved their own classifications of children with low intelligence. As a result, it 
is easy to become overwhelmed with such terms as feebJe minded, mentally deficient, 
slow leamer, mentally handicapped, mentally retarded, idiot, imbecile, moron, educable, 
trainable, totally dependent, custodial, and many others. Educational programs usually 
divide the classifications into the three categories of: (I) educable ([Q 50-79), (2) train- 
able (IQ 30-50), and (3) custodial (IQ below 30). The educable mentally retarded child 
is one who, because of subnormal mental development, is unable to profit sufficiently from 
the program of the regular elementary scliool, but who is considered to have potential 
for development in three areas: (L) educability in academic subjects at a minimum level, 
(2) educability in social adjustment to a point where he can get along independently in the 
community, and (3) minimal occupational adequacies to such a degree that he can later 
support himself partially or totally at the adult leveL The trainable mentally retarded 
child is one who is not educable in the sense of academic achievement, independent com- 
munity social adjustment, or independent occupational adjustment. Rather, he has poten- 
tial for learning (1) self-help skills, (2) social adjustment in the family and in the neigh- 
borhood, and (3) economic usefulness in the home, in a residential school, or in a sheltered 
workshop. The custodial mentally retarded child is one who is unable to be trained in 
total self-care, socialization, or economic usefulness and who needs continued help in 
taking care of his personal needs. Such a child requires almost complete care and 
supervision cliroughout his life, since he is unable to survive without help. The educable 
mentally retarded children are the ones we deal with at Astoria Park. 



GUIDING BELIEF AND OBJECTIVES 

hi working with tlie exceptional children at 
Astoria Park, our guiding belief is that these 
children have basic needs and abilities for indus- 
trial arts, as do the children who are not classi- 
fied as exceptional. Whfen this program started 
two years ago, the general objectives we set 
down were essentially the same as industrial 
arts objectives for any situation. Namely, they 
were: 

1. To develop in each child skills and prob- 
lem-solving abilities related to tools, 
materials, and processes. 

2. To apply an understanding of other -sub- 
jects to industricil arts, particularly tlie 
basic principles of mathematics and sci- 
ence. 

3. To provide an opportunity to experience 
pride in achievement and a sense of self- 
realization. 

4. To develop proper attitudes toward health 
and safety. 

5. To provide opportunity to identify avoca- 
tional and prevocational interests. 

6. To provide visually handicapped children 
an opportunity to learn throughnon-visual 
senses. 




Bobby Wotkins pulls o noil out of his boat 
as Ortand Russell observes. 
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STRUCTURE OF THE ASTORIA PARK PROGRAM 

The program serves a two- fold pui-pose, in that it provides a valuable pre- service 
experience for our industrial arte majors, as well as providing needed industrial arts 
experiences for the exceptional children. To accommodate the teaching of the pvug/im, 
Florida State University developed a practicum course entitled "Tea clung Indu' .rial Arts 
to Mandicapped Children and S'outh. " Industrial arts majors who elect the course ai'e 
assigned ^ to 6 exceptional boys and girls to teach four hours a week. In ad'.'iition to their 
teaching, the students spend two hours a week in an on-campus seminar w'nich deals with 
the problems and methodology of teaching ex- 
ceptional children. Approximately 10- 15 indus- 
trial arts majors are enrolled in the course 
each quarter. 



BACKGROUND OF THE ASTORIA PARK 
PROGRAM DEVELOPMENT 

At tlie outset of this program in the spring 
of 1971, the amount of funds available were 
limited, 'llierefore, we decided to begin with 
woodworking, since tliis was a relatively low- 
cost area that did not require expensive or un- 
Uijual tools and materials. Donations of tools, 
materials, and benches from the Florida State 
University Industrial Arts Club, local Talla- 
hassee merchants, and the Lions Club contrib- 
uted to the development of the industrial arts 
program. S^nce tlie initial development of the 
program, we have received enough funds and con- 
tributions to expand into electricity, photography, 
ceramics, construction, and manufacturing. Last 
quarter we developed anotlier program for dis- 
advantaged and gifted children at Kiley /Elemen- 
tary School. Next quarter we are being asked 
by \V, T, Moore Elementary School to begin an 
industrial arts program for Jeaf children. This 
will, of course, be the limit that we can extend 
extend ourselves, since we only have n limited 
number of majors we can send to these schools. 




Marty Martin appUes a finish and Roger 
Graham waits his turn while Craig Sowers 
explains the proper brushing technique. 



INDUSTRIAL ARTS LEARNING ACTIVITIES FOR EXCEPTIONAL CHILDREN 

The industrial arts learning activities for exceptional children revolve around 
projects which serve as the means for attaining the objectives tliat were stated earlier. 
Examples of some of the project activities include: 



INDIVIDUAL PROJECTS 

1. Making laminated wood salad bowi 
spoons and forks. 

2. Constructing and wiring a set of 
telegraph keys. 

3. Taking and developing snapshot 
photographs. 

4. Forming and firirg a variety of 
ceramic objects. 

5. Making bricks using a brick mold 
and concrete. 

6. Silk screening and bookbinding. 



GROUP PROJECTS 

1. Producing salt & pepper shakers 
through line production. 

2. Constructing a model of a house. 

3. Constructing and launching 
rockets. 

4. Constructing CO2 racing cars 
to specificaKons and racing 
them in competition. 

5. Vacuum forming plastic objects. 



323 



Much has been learned from this program about industriaJ arts content and method- 
ology for visually handicapped boys and girls. When this program first began, our ap- 
proach was overly cautious in allowing the exceptional children frefidom to work on their 
own with tools and materials. It has been found, howtiver, that as the youngsters gain 
familiarity and confidence in working v;ith tools and materials, they are able to perform 
many operations without a great deal of assistance. These children are also very recep- 
tive to safety instruction and are conscientious about the well-being of themselves and of 
others while working on their projects. 

Before the children are permitted to work on a project, they are acquainted with a 
variety of tools, materials, and processes. For example, it is necessary to introduce 
them to the names and identifiable characteristics of common tools such as hammers, 
screwdrivers, saws, rult' squares, miter boxes, etc. Practice experiences with these 
tools permit the children to leam the basic concepts of boring, planing, scraping, fasten- 
ing, and sanding. The basic mechanics and procedures of planing and designing are 
also taught. 

When the boys and girls attar i enough skill arJ confidence to begin work on projects, 
care is taken to allow them opportunities to deliberate about the materials and proce- 
dures to be used. Thus, the projects are not totally conceived, designed, and simplified 
by the teachers. On numerous occasions, the teachers have taken the youngsters to hard- 
ware stores and lumber companies to further involve them in the planning and develop- 
ment of the projects. Whenever the opportunity presents itself, the teachers try to en- 
courage the children to judge the problems related to their projects. Once a totally blind 
boy was very insistent about making a wheelbarrow. The teacher had doubts as to 
whether the boy really knev. what It involved. He, therefore, made arrangements to take 
the boy to a local hardware store for him to feel a wheelbarrow. Once there, the merchant 
let the boy handle sqpie wheelbarrows and suggested that the boy assemble one. The boy 
did so with difficulty, but with great 'zest, and enjoyment. That experience in itself pro- 
vided great satisfaction for the boy. As a result, he modified his thinking and decided a 
simpler project would be more in the realm of his abilities. 

The opportunities for non-visual learning for visually impaired youth are numerous 
in industrial arts activities. Experience with the Astoria Park program has shown that 
working with tools and materials provides many tactile, olfactory^ and auditory learning 
opportunities. Through the tactile sense, boys and girls have gained knowledge about 
geometric shapes, textures, temperatures, sharpness, moisture, pressure, hardness, 
and flexibility. The children have learned to identify various materials and processes 
in association with distinct odors of woods, adhesives, leather, plastics, dust, smoke, 
and fumes. Their auditory senses have comprehended the sounds of an assortment of 
tools, machines, and signals. 

The understanding of abstract subjects, such as mathematics and science, which 
are normally difficult for handicapped children, is greatly enhanced in the industrial arts 
setting. Many concrete applications of measuring and of scientific phenomena such as 
speed, friction, leverage, expansion, strength, etc., present themselves. 

Perhaps of greatest significance in the Astoria Park Program are the contributions 
industrial arts makes to the wholesome development of the exceptional children's emo- 
tional feelings and personality. The children develop more enthusiastic and self-confident 
behavior as they begin to discover industrial arts experiences. Pride in achievement is 
easily recognized as the boys and girls enthusiastically inform teachers, parents, 
brothers, sisters, and friends of their latest accomplishments. Self-realiJ^ation is ex- 
perienced as they become more inventive in the use of their own initiative and mechanical 
intelligence. Their disabilities have presented difficulties when working with certain 
tools and materials. However, as they develop skill and confidence in working with tools 
they become less easily defeated. Some of the youngsters become irate at themselves 
when they encounter difficulties, but insist on solving the situation themselves. 

Exceptional children who continue to take industrial arts will be included in other 
enriching activities, such as taking field trips and listening to guest speakers from >>usi- ' 
ness and industry. This type of exposure will be good for them. Equally imp^^rtant, 
businessmen and industrialists will be able to observe that they possess interests and 
abilities which make them employable. Consequently, the stigma of complete cisability 
tliat employers often attach to exceptional youth can be changed. 

SIGNIFICANCE OF ASTORIA PARK PROGRAM FOR TEACHER EDUCATION 

Needless to say, the Astoria Park Program provides an important pre-service 
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experience for the industrial arts majors of Florida State University. The experience 
the students gain in working with the exceptional boys and girls is invaluable. They gain 
experience in lesson planning, classroom management, and with in-school procedures 
and activities. They learn to work cooperatively with one another and with elementary 
school teachers and administrators. They gain knowledge and experience with innovative 
approaches such as lACP activities and Piaget's inductive-verbal concept development. 
They also participate in a unique activity that presents many implications for the indus- 
trial arts profession and for teacher education. 

The Astoria Pari: Program is more than just an activity in making things. It is an 
attempt at human growth and development. The project activities have guided the chil- 
dren in many directions. They have deliberated in the selection and construction of 
projects. They have discovered and developed new skills. They have experienced pride 
in achievement. And they have begun to think on a grander scale. As they continue with 
subsequent industrial arts courses, it is expected that they will derive more benefits 
which contribute to their development as knowledgeable productive citizens. 
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One Step Toward Independence for the 
Slow Learner 

Robert Marshall 
Paul Staniszewski 
James Ptttillc 

The employment orientation projects in Schuyler-Colfax Junior High School, Wayne, 
New Jersey, and P,S. #31, Jerssy City, New Jersey, have ^een developed as a result of 
recognizing the need for realistic objectives in the educational background of the slow 
learner. Upon recognition of \he limitations of special class students, it has become 
obvious that the slow learner will Tlfid ciTiployment in occupations where the major em- 
phasis will be on the use of hands. Since industrial education programs provide oppor- 
tunities for training in manipulative skills, this was a logical area for an innovative 
project. Our major objective is to provide a vocational program which will stress the 
development of salable skills within the capabilities of each student and give the self- 
confidence that results from the mastery of these skills. 

The first step in setting up a meaningful industrial education program for special 
class children was to do research in local occupational opportunities. After visits. to and 
meetings with local business leaders, focus narrowed to the plastics industry. As a re- 
sult, industrial plastics forms the nucleus of the pilot project. The Educational Committee 
of the Society of Plastic Engineers and various packaging and trade shows proved an in- 
valuable source of information. In addition to the need for such a program developi^d 
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Poly bogging plastic tableware. 



through local industry, the Division of Employment .jecurity presented the current and 
projected outlook for employment in this field. 

Having established the need and objectives, the pilot program was developed lO 
relate educational experiences to the kind of training needed in terms of equipment and 
funds available. It was decided to emphasize plastic production techniques enabling young 
people to learn about the flow and control of materials, the need for quality control, and 
packaging operations. It wns also decided to move in the direction of providing learning 
experiences in as many processes and kinds of equipment as possible. Ivquipment must 
necessarily be limited in size, but was selected on the basis of its ability to simulate 
actual industrial concepts. 

The plastics production part of the program consists of two phases. First, plastic 
processing which includes; 

1. Injection molding, which is the production of smnll plastic articles such as golf 

tees. 

2. Compression molding and laminating, which is the forming of parts such as 
coasters. 

3. iLXtrusion, which is the shaping of plastic into film, rod, or sheet materials for 
packaging, 

4. Engraving, which is used in the production of laminated signs. 

5. Molding with expandable styrene foams allows students to make practical articles 
such as duck decoys, fishing floats, bait buckets, and Christmas decorations. 

6. Forming with plastisols is the forming of plastic parts like handle covers for 
pliers. 

The second area of plastic production involves various methods of packaging of 
products. Typical of these activities are: 

1. Blister packaging, which is the vacuum formingof a sheet of plastic into a blister. 
The blister is mountedon a cardboard holder to encapsule small, irregularly shaped items. 

2. Shrink packaging, which involves covering a product with a thin sheet of plastic 
film, then placing it on a conveyor which carries through a shrink tunnel which heats the 
fil,m, causing it to shrink to fit tlie item. 
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Student operating hand sealer for poly bagging. 



3, Skin packaging, which is similar to shrink packaging except the product is mounted 
on cardboard, then a thin plastic film is vacuum-formed over the item. 

4. Poly-bagging, which involves placing a product in a poly bag which is sealed, then 
usually stapled to a header. 

In order to provide variation from production-type activities of the plastic processing 
and packaging, a second area was included in the program. Indoor and outdoor maintenance 
arc occupations in which the slow learner can succeed and readily find employment. Some 
students eventually start a lawn maintenance business of their own. 

The outside maintenance and planting phase of the pilot program consists of learning 
how to use hand and power garden tools, as well, as the selection and care of plants. 
Some of the activities included: 

1. Class trip to nursery in order to learn ihe names and prices of various shrubs 
and plants. Students learned to cultivate andedge. plantings as well as to rototill areas for 
plantings, seedlings, and cuttings, and to trim and shape shrubs. 

2. Planted areas were prepared for winter. 

3. The special class students undertook power raking of designated areas of the 
school's lawns, planting and fertilizing a small lawn, and the planning and planting of a 
memorial garden. 

4. Students utilized a power vacuum to rid the school grounds of paper, and a sweeper 
a^d vacuum to gather leaves. Iti the sprmg, tliey prune fruit trees. 

The inside maintenance section of the program consists of maintenance of residential 
and commercial buildings. A few of the activities included are window washing, sweeping 
of floors, wet and dry mopping, floor washing with scrubbing machine and a vacuum, and 
waxing with a power buffer. The students receive instruction directly from tlie mainte- 
nance department under the supervision of the teacher. 

The northern and central sections of New Jersey are termed "light industry," with 
many small factories and warehouses. An occupational survey of the area showed a great 
need for- individuals experienced in warehousing, trafficking goods, and merchandising. 
As a result, a plan to provide practical experiences in warehousing in conjunction with 
the employment orientation project is being proposed. In addition to learning the prac- 
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Student operating "L" sealer for shrink packing. 



tices and procedures of shipping and receiving, students will learn the proper use and 
maintenance of equipn^ent, security techniques, inventory and filing systems, and how to 
store merchandise. Typical equipment will include the following; a fork lift truck, hand 
trucks, conveyor systems for loading and unloading, a mailing station, pallet jack, band- 
ing machines, and scales. Students will accept deliveries made to the employment 
orientation project, inventory and store goods, and prepare packaged products for ship- 
ment. 

Shipping and receiving are industrial procedures which are suited to the slow learner. 
Factories and warehouses find the slow learner quite adaptable to their operation. 

The Employment Orientation Program as set up in P.S. #31, Jersey City, is tailored 
to fit the needs of trainable rather than educable students. As a result, tlie tasks are 
simplified and nothing can be taken for granted. For instance, the lesson on learning 
ho>v to wrap a small package must be started with a practice period of putting elastic 
bands over blocks. The paper must be cut to size and prefolded. 

With the difficult steps removed, the child realizes he is doing well in his first ex- 
perience. Building upon successes is the key in teaching the slow learner. Besides con- 
tinual reinforcement of basic skills, the role of the teacher must include continual evalua- 
tion of the student's abilities and limitations, so that he can move within the program 
according to his accomplishments and adjustment. Habits of reliability, punctuality, and 
responsibility must be stressed, for these are the qualities which will help the student 
meet the demands of a real work situation. 

The pilotprogramhas proved to beagood starting point for learning in the classroom. 
Simple academic skills such as color discrimination, counting, sorting, alphabet, and 
number recognition' can be effectively reinforced. With the introduction in the work- 
study program, classroom activities include discussion of practical topics such as how 
to fill out a time card, "money- its meaning and uses, transportation, types of employ- 
ment, social security, job applications, and letter writing. 

Although the primary objective of the Employment Orientation Program is to provide 
the slow learner with a useful and salable skill, many other benefits have been recog- 
nized. The simulated work phase of the program is a transition period in which the child 
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can adjust from school to employment. Given an opportunity to do work in which he can 
succeed, the special class student develops an attitude of self-confidence and self-respect. 
Being given the responsibility for his surroundings and equipment has helped provide 
motivation and new interests. Finally, learning to work as part of a group to complete a 
meaningful task has helped to develop a sense of cooperation, of responsibility, and of 
accomplishment. 

Mr. Marshall and Mr, Staniszewski teaoh at Schuyler-Colfax Junior High School, Wayne, New Jersey. 
Mr. Pittilla teaches at P.S. '^31, Jersey City, New Jersey. 



A Curriculum in Industrial Education— 
Special Education 

J. Russoll Kruppa 
Stephen P* Hrttz 
Robert G. Thrower 

Handicapped students are the students Nvho have been unable to achieve successfully 
in regular school programs. These students have always existed and will continue to be 
present in the classroom. Formerly, they were isolated from rfieir peers and were taught 
"watered-down" versions of existing courses. Many of them dropped out of school after 
they reached the age of sixteen. Today, however, there is a growing desire to recognize 
these students and their needs and to provide programs that will permit them to achieve 
to the maximum of their potential. 

Educators in the . field of industrial education have often had some students with 
special needs in their classroom, although they may not have been so designated. Gen- 
erally, these students were the ones who could not seem to achieve successfully in aca- 
demic courses, and one aUemative was often the industrial education laboratory. It was 
felt that the emphasis on manipulative skills nnd pre- vocational and/or vocational learning 
was more appropriate. Also, industrial education courses offered greater opportunity 
for informality, direct application of learning, therapeutic release, and the possibility of a 
one-to-one student- teacher relationship, all of which seem helpful when working with 
special needs students. 

Specially designed programs for serving these students at the secondary levels have 
been almost non-existent in the pastbecause moutteachers in special education have been 
prepared to work at the primary levels. Most of the limited number of teachers presently 
working with handicapped students at the secondary levels have either been trained for the 
primary levels or have been subject matter specialists who have taken limited course 
work in the special education area. The adequacy of this procedure for preparing the 
special teacher can be questioned. Sparks and Vounie (1969) suggested that the teachers' 
lack of preparation at the secondary levels may be a reason that their students are not 
demonstrating "superior academic gains as a function of special class placement** (p. 16). 
They further suggested that special education teachers should be trained both fiS subject 
matter and disabilities specialists, ' 

After considering the plight of disadvantaged and handicapped youth, and recognizing 
that the federal government considered the problem serious enough to stipulate that 25% of 
vocational funds be spent on programs for these youth, several faculty at Trenton State 
College decided to investigate the problem more critically. Howevei', before embarking 
upon the development of a curriculum model that would provide certification in both indus- 
trial education and special education, it seemed appropriate to assess the need for such 
special teachers from the total spectrum, rather than merely a local concern. 

DEFINITION OF TERMS 

The following terms are defined to provide clarity in this report. 
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Handle ipped and Disadvantaged Children: t'^Ki^^n who deviate intellectually, 
physically, socially, or emotionally so markedly from whal is considered to be normal 
growtli and development that they require a modification of school practices or special 
educational services in order for them to develop to their maximum capacity. 

Special Needs Children: Special needs cliildren are considered synonymous .with 
handicapped and disadvantaged children. 

Special Education: That branch of education which, through special methods and 
practices, serves children classified as "handicapped," "exceptional,** or "disadvan- 
taged.'* 

Industrial Education: A generic term including the c*r :!as of industrial arts, voca- 
tional-industrial, and technical education. 

The significance of this project is in the ultimate use whicli educators will make of 
the proposed curriculum model which is designed for wide-scale adaptation in providing 
one solution to a current problem in education. 

NEED FOR PRE-SERVICE PROGRAMS 

To obtain a comprehensive appraisal of the needs for special dual-purpose pre- 
service programs, the following three major sources were included: review of the litera- 
ture, meetings with concerned and quj ified personnel, and a national survey of industrial 
teacher education institutions. 

Need for Dual -Purpose Curriculum Based Upon Literature 

Throughout the literature, constant mention was made of the need for special educa- 
tion personnel and the inadequacy ofthc present programs for meeting the needs of handi- 
capped children. It was stated in 1967, in an article entitled "Education of the Handi- 
capped,'* that "fewer than one-half of the nation*s five million handicapped are getting the 
special educational attention they need in order to become contributing members of adult 
society" (p. 30). Martin (1970) suggested tliat approximately 60% of the handicapped in 
tlie nation were not receiving appropriate services. In a survey of private agencies serv- 
ing the needs of the handicapped in New Jersey, Ellis and others (1968) found that one- 
quarter of these institutions indicated that the public school programs were not meeting 
tlie needs of handicapped students. The lack of trained personnel was tlie main reason 
cited for the inadequacy of these school programs. Smith (1971) noted that: 

to maintain adequate special education classes for the nation's seven million children with 
identified handicaps would require 500,000 teachers with special education certification; we 
have only 175,000, with little likelihood that the shortage will be met in the future (p. 30). 

Jones (1971), in noting the trend toward placing special needs students in regular class- 
rooms, made the suggestion that all teachers be given more training in special education 
in order that they might better understand these students. 

The need for trained personnel increased sharply with the mandating of educational 
programs for special needs students. In 1968, New Jersey passed Title 18A, Chapter 46 , 
New Jersey Statutes which declared that all handicapped children between the ages of five 
and 20 be identified and classified by lo'^al school districts and be provided with appro- 
priate educational programs. Further .egislation, in June 1970, defined the terms to be 
used in classification and identificaticii, stipulated the procedure to be followed, named 
the types of programs permissible fov placement, and stated other details for the imple- 
mentation of Title 18A> Chapter (Rules and Regulations Pursuant .... 1970). More 
evidence of the concern for the education of special needs students was shown by the ruling 
that provisions be made for free public education for retarded children in Pennsylvania 
in 1972, as reported in the Philadelphia Inquirer (May 6). 

Not only is it important to prepare more special education personnel, but tiieir train- 
ing should include a background in industrial or occupational education. Younie (1966) 
stated tiiat teachers of the mentally retarded should know about the world of work and the 
retardates* place in that world in order to build a continuous and meaningful program for 
tliese students. Sheperd (1966) also called for the training of special education teachers 
in occupations so that they might be better able to provide socio-occupational experiences 
for secondary-level mental retardates. Bartsch (1971) noted, in his concluding statements, 
that industrial education training taught by special education teachers was insufficient, 
probably due to a lack of training. The importance of training special education teachers 
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to know about the world of work comes from the realization that one of the needs of handi- 
capped students is that of becomingpartinlly or totally self-supporting. Formerly special 
needs studenty could find jobs in the unskilled area, but the number of these positions is 
decreasing. Many special education programs presently in existence should bc .i'e-exam- 
ined in the light of the Bureau of Labor Statistics' prediction that by 1975, only one in five 
occupations will be unskiJ'ed (GoId ;tein, 1971). (laug and Kifkin (19/0) indicated that a 
background in industrial education would permit special education teachers to train the 
majority of handicapped students to become useful workers. Kokaska (1971) also indi- 
cated thni the retarded were caoable of succeeding in craft occupations as well as in 
unskilled jobs. 

A need has likewise been expressed on the part of industrial education teachers for 
tr'^'ning in special education. In the final report of the Seminar for Supervisors and Teach- 
er Educators of Persons with Special Needs , ArnoJd(1968) stated that "vocational educa- 
tion has more to offer persons with special needs than any other area of study'* and diat 
vocarional educators need special preparation to meet the needs of these. students (p. 1). 
Mauchlinc (1968) noted that the field is wide open for Industrial arts graduates "who are 
interested in rehabilitation and who are willing to niake an aggressive and positive 
presentation of dieir abilities to sheltered workshop administrators'* (pp. 136-137). 
Tisdall in 1964 spoke of the frequent relegation of mentally retarded students to shop 
courses and suggested diat a cooperative program between industriai education and spe- 
ciaJ education departments be established. Brennan (1968) suggested that industrial edu- 
cation teachers prepare for the inclusion of slow learners in their laboratories. Precis 
(1967) recommended that undergraduate level training be, given in special education for 
industrial arts teachers dealing with educable mentally handicapped students. Me also 
noted that at that time there was a lack of proper facilities and opporrunides for this kind 
of training. 

The expansion of secondary-level programs in industrial education for special needs 
saidents is receiving impetus from the Vocational Education Act of 1963 and the 1968 
Amendments. The increased number of programs willnecessarily require more qualified 
personnel. Mozenter (1972) predicte>.' ai. annual 6% increase in Employment Orientation 
Programs through the 1977-78 school year in New Jersey. In 1972-73, there were 188 pro- 
grams, with an estimated 12,800 enrollment. The expansion of these programs alone will 
demand a large number of personnel who presently are not available. The Govemor*s 
Advisory Committee for the New Jersey Comprehensive Statewide Planning Project for 
Vocational Rehabilitation Services (Ellis, 1968) advocated the expansion of work-study 
programs and predicted the need for a minimum of ten adSitional sheltered workshops 
bet^veen 1970 and 1975. The committee also noted the shortage of vocational education 
training programs for special needs students and recommended expansion in these areas. 
Additional positions for people trained in special education-industrial education would 
result if these recommendations are heeded. 

Need fo** Dual- Purpose Curriculum Based Upon Special Meetings 

During the spring of 1972, meetings with people involved in industrial education and 
special education were held in North, Central, and Southern Regions in New Jersey. The 
purpose of diese meetings was to dc-termine if people in die field perceived a need for 
establishing baccalaureate dual-purpose programs in industrial education-special educa- 
tion. These meetings included county child study supervisors, special education, voca- 
tional, and industrial arts teachers, guidance personnel, principals, the state director 
and supervisor of industrial arts, personnel from manpower training programs, and 
teacher educators. Many existing and proposed programs were discussed, each of which 
would require additional personnel trained in both fields. Several programs included 
Work Experience Programs, Employment Orientation Programs, Work Experience and 
Career Exploration I'^rograms, Sheltered Workshops, industrial nrts and vocational 
education programs for special needs students, special programs in technical schools, 
and mobile unit programs. It was indicated diat in one school district alone, only 3% of 
the special needs students were being serviced adequately, and that approximately 30% of 
the student body required some special help. Repeatedly, it was reported that in-service 
teachers, while they recognized the needs of the students, often hesitate or refuse to 
become involved in special programs for disadvantaged and handicapped because they 
lack either the technical training or the special education background. 

Need for Due' -Purpose Program as Reflected by a Notional Survey 

Kruppa (1972) surveyed 160 colleges and universities in the United States which 
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offered industrial education to deterniine the nuniber and nature of programs being offered 
for the preparation of teachers of industrial education for handicapped and disadvantaged 
students. One hundred and twerty-eight of the questionnaires were returned, an 80% re- 
sponse. According to the survey, 110 colleges and universities did not offer programs of 
this- nature. Eleven institutions indicated that such programs were offered, even though 
many were of limited scope. Seven other institutions indicated that although no formal 
program was offered for industrial education-special education, advisement permitted 
students to take a limited amount of course work in special education. The eleven which 
offered structured programs indicated that they were offered at the undergraduate level. 
Five of the eleven indicated that the program was also available at the graduate level. 
The total number of credit hours required for graduation varied from 120 to 142 semester 
hours and from 60 to 210 quarter hours. In these programs, 25 to 50 semester hours 
and 45 to 72 quarter hours were required in technical areas, while 3 to 26 semester 
hours and 10 to 36 quarter hours were required for special education courses for prepara- 
tion in working with handicapped and disadvantaged students. 

Evidence from the literature, a series of special meetings and interviews, and re- 
sults from a national survey of industrial education teacher training institutions clearly 
indicates that a critical need does exist for pre-service programs through which per- 
sonnel can be trained to fill existing positions and others which must be created at the 
secondary school level, 

TYPES OF SECONDARY-LEVEL PROGRAMS 
AND THEIR CHARACTERISTICS 

Characteristics of Secondary-Level Special Needs Programs 

When considering a baccalaureate curriculum for preparing teachers, it is necessary 
to determine some of the characteristics of good secondary school programs in which 
graduates will teach. 

Ressler (1971) listed the following seven characteristics of disadvantaged students 
which must be considered in developing programs to meet their needs; "1. poor reading 
ability, 2, grade retardation, 3. introversion or withdrawal, 4. hostility, 5. proneness 
to delinquency, 6. social retardation, and 7. physical deprivation" (p. 24). This list" 
would suggest a curriculum which would provide students with activities which are not 
highly verbal in nature. These activities would be such that the students see the im- 
mediate, concrete application of learnings and the possibility of applying the learnings 
to satisfy their needs. The curriculum would provide opportunities for socialization and 
the expression of hostility in socially acceptable ways. Hewitt (1966) suggests that^ro- 
grams be structured to provide for multi-sensory stimulation and selected individualized 
experiences to aid in development of sensory and motor abilities. 

Sharkey and Porter (1964) in their article "Industrial Arts for the Mental Retardate," 
provide a generalized picture of educational programs for this child. According to their 
description, an appropriate curriculum would be one in which the basic goals of self- 
realization, human relationships, economic efficiency, and civic responsibility are met. 

Industrial education courses can meet ♦"he general needs of handicapped and dis- 
advantaged students. Shaxl^ey and Porter (1964) viewed industrial arts as providing the 
mental retardate student with opportunities for self-expression, self-competition, and 
pre.- vocational experiences. In the informal atmosphere of the industrial arts classroom, 
the student receives individualized instruction with opportunities for multi-sensory 
experier.ces, therapeutic release, meaningful routine, manual concentration, and easily- 
achieved successes (Ressler, 1971). Nelson (1964), Viggiani (1965), and Wilson (1970) 
suggested that industrial arts can be valuable as a core program to bring together the 
academic areas in a meaningful way. Haug and Rifkin (1970) acknowledged that many 
handicapped students can be trained to become useful workers, and Kokaska (1971) stated 
that the retarded are capable of succeeding in craft occupations as well as in unskilled 
jobs. Job training for the special needs students can be provided through vocational- 
oriented programs. Ross (1971) suggested that such programs must be student-oriented 
with small units of instruction, individual curricula, and emphasis on behavioral objec- 
tives and success. 

Types of Programs for Special Needs Students \ * 

Within the State of New Jersey, the types of educational opportunities for special 
needs students were named in Rules and Regulations Pursu.uit to Title 18A, Chapter 46^ 
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New Jersey Statutes, (June 24, 1970) Title 8^ Chapter 28, New Jersey Administrative Code. 
Students may attend special classes or programs in regular public schools or may attend 
special classes or programs operated by a county vocational school in the district. The 
students may also be enrolled in a State of New Jersey-operated program or in sheltered 
workshops approved by the New Jersey Rehabilitation Commission and the Bureau of 
Special Education and Pupil Personnel Services. The students may also attend private 
schools when the district is not able to provide the services required. If students are not 
able to participate in any of these programs, they may receive individual instruction at 
home or at school. All previously-mentioned programs fit into the categories de&cribed 
herein. 

In a pamphlet entitled "Sequence of Vocational and Occupational Training Programs 
for Handicapped Students," Wyllie (no date) described programs available to special 
needs students in both regular public .schools and vocational schools in New Jersey. The 
Introducti.:>n to Vocations programs are c'.ssigned to help students become more aware of 
occupations and to prc-^'lde them with a basic foundation for later career and education 
choices. Students in thes*^ programs have opportunities to experience activities in home 
economics, health, industrial arts, business education, and science. They also experience 
a unit of study called "Know Yourself." Employment Orientation Programs present 
students with simulated work tasks to help them in developing good work habits and atti- 
tudes. Students in these programs are also given some basic skill training in occupational 
areas that they have expressed an interest in or shown ability in. Part-'Tirac Cooperative 
Employment Orientation Programs provide special needs students with the opportunity 
to participate in part-time on-the-job work activities. EXiring this experience, students 
are instructed, observed, and evaluated on their progress, 

A pamphlet entitled "Work Experience and Career Exploration Program" (no date) 
described this option available for special needs students in the State of New Jersey. 
These programs are sponsored by the Bureau of Labor Standards in cooperation with the 
New Jersey State Department of Education. They provide school-supervised work ex- 
perience-career experience activities for selected youth 14 or 15 years old who are con- 
sidered potential dropouts. This type of program differs from the Employment Orienta- 
tion Program in that the Employment Orientation students must be at least 16 years of age. 

Ellis (1968) discussed the Sheltered Workshops in the State of New Jersey. These 
workshops provide the handicapped youth and adults with employment when they cannot 
qualify for work on the open job mi-rket because their disabilities prevent them from 
meeting the competitive requirements. When possible. Sheltered Workshops train the 
handicapped to work in the regular labor force. Presently, there are 25 Sheltered Work- 
. shops in New Jersey. All except those operated by the Commission for the Blind are 
privately owned. 

Graduates from specialized pre-service programs granting certification in both in- 
dustrial education and special education would find professional opportunities in a variety 
of special programs, as mentioned earlier. They would also be qualified to teach in 
regular inaustrial education programs for industrial arts or vocational education, de- 
pending upon their depth of technical training and experience, 

NEED FOR COMPETENCY-BASED TEACHER TRAINING MODEL 

Need for List of Connpetencies 

A current trend in teacher education is toward performance-based certification of 
teachers. Daniel (1971) suggested that this trend appears, in fact, to be a response to 
the demand for teacher accountability as well as a desire *to strengthen the profession. 
With this form of certification, it becomes very important that xhe capabilities and de- 
sired performances of future teachers be more clearly delineatedi 

Johnson (1968) described a number of deficiencies in teacher education curricula. 
One was that pre-service teachers did not know what competencies they would be expected 
to exhibit at the time they finished their program. Smith (1969) stated that he felt a need 
-for the identification of the skills and competencies required for special education teach- 
ers and suggested that these be used to test pre-service or in-service teachers. Cotrell 
and others (1970) indicated the need for the classification and analyzation of competencies 
for vocational and technical educators and determined those competencies which seemed 
valuable and necessary. The Performance Evaluation Project in New Jersey (1971) at 
the time of this research was in the process of determining competencies required for 
16 teaching fields. The argument for analyzation and interpretation of competencies has, 
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in each case, been that this system would help in determining which competencies should 
receive important consideration in teacher training programs and curriculum develop- 
ment. In 1971, tiie National Association of State Directors of Teacher [Education and 
Certification stated that: 

each teaching major ar field of specialization should be built on a clearly-formulated state- 
ment of the competencies needed by teachers »n this area of the public school curriculum. 
These competencies should include the attitudes, knowledge, understandings, and skills that 
are required, and the degree of expertise needed for a beginning teacher (p. 25). 

Rationaie for NASDTEC Format in Classifying Connpetencies 

Lists of appropriate competencies were obtained through the review of literature, 
from colleagues in the profession, and as a result of the survey conducted by Kruppa 
(1972). Even though most competencies were considered useful for a performance-based 
curriculum model, it was difficult to utilize them in their original forms since there was 
no standardized classification system. In evaluating the proliferation of categories under 
which existing competencies were listed, it was apparent that a standardized format must 
be established. After considering several classification systems, the project staff chose 
the format used by the National Association of State Directors of Teacher Education and 
Certification in their publication Standards for State Approval of Teacher Education and 
the New Jersey Supplement to these standards. Since the competencies which were 
selected for use in the proposed model were adaptable to the NASDTEC classification 
system and because this organization is probably the most universally accepted for evalu- 
ation of teacher training programs, it appeared to be the one best choice. 

Sources of Competencies 

Lists of competencies were obtained from a variety of sources. Only a brief de- 
scription about each source will be included in this section. 

Cotrell and others (1970) generated a list of 390 competencies for vocational-tech- 
nical education teachers. These were arrived at by conducting a career analysis of 
vocational- technical teaching. Following are tlie ten main categories which were pre- 
sented: 1. program development, planning, and evaluation, 2, instruction- planning, 3. 
instruction- execution, 4. instruction-evaluation, 5. management, 6. guidance, 7, school- 
community relations, 8. student- vocational organization, 9. professional role and develop- 
ment, and 10. coordination. Within each of these categories were listed the specific com- 
petencies deemed necessary for vocational-technical teachers. 

Competencies for teachers of emotionally handicapped children were developed by 
Hewitt in 1966. They provide a structure which, with additions, may be suitable for spe- 
cial education teachers in general. He divided his broadly- stated competencies under the 
following seven main headings: objectivity, flexibility, structure, resourcefulness, social 
reinforcement, curriculum expertise, and intellectual model, and then described tliese 
headings further. 

Dinger (1971) discussed the matter of competencies for teachers of secondary-level 
educable mentally retarded students. The 41 competencies which he listed go beyond those 
of Hewitt, in that they suggest that the teacher have a pre- vocational background. These 
competencies were also much more detailed than the one proposed by Hewitt. 

Scott (1967) suggested the following five broadly-stated competencies for teachers 
of culturally disadvantaged students: 1'. proficiency "in dealing with rapidly-changing 
situations that arise in his classroom," 2. perceptiveness and capability " in meeting 
psychological needs of his pupils," 3. skill "in modifying learning experiences in the 
content areas," 4. responsiveness "to situations that arise in the classroom to help his 
pupils to acquire and practice social skills," and 5. flexibility "in decision-making" 
(pp. 132-134). 

Melby and Regal (1972) at Trenton State College compiled and evaluated a list of 67 
competencies in special education. The following are the categories under which these 
competencies were originally classified: 1. teacher affect, 2. teacher effect, 3. teacher 
characteristics, 4. teacher interaction with other school personnel, and 5. teacher 
relationship with parents and community. 

Kemp (1966) offered the following competencies which should be considered for voca- 
tional teachers to successfully teach students with special needs: 1, subject-matter 
competence, 2. interest in working with these students, 3. the ability to reinforce slow- 
learners and respond to all students, 4. tlie ability to seek out new techniques for com- 
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municating with the students, 5. skill in presenting goals to students and aiding them to 
meet challenges, 6. the ability to measure students by individual achievements, 7. spe- 
cialized training to work with the disadvantaged learner, 8. the ability to work with other 
school personnel, 9. the ability to gear instructional materials to the understanding of 
the students, and 10. skill in helping students build better self-concepts. 

Through a federal grant, a comprehensive study was undertaken, and a listing of 136 
competencies was compiled by Brolin and Thomas (1971), These competencies were 
prepared for teachers of secondary-level educable mentally retarded children and not 
specifically for industrial education-special education, but they appear readily adaptable* 
The diree broad headings originally used in the study for categorizing the competencies 
were Classroom Abilities, Background and Training, and Personal Traits. 

After carefully evaluating all available competencies, a comprehensive preliminary 
list was developed which included 562 competencies. These were derived essentially 
from tlie works of Cotrell and otliers (1970), Melby and Kegal (1972) and Brolin and 
Thomas (197 i)» 

Analysis and Classification of Competencies to Fit NASDTEC Format 

Since the preliminary list of 562 competencies was obtained from tliree major but 
different sources, the content was often repetitious and tl"ie style inconsistent. There was, 
however, some similarity in the classifications of these competencies into various cate- 
gories. Therefore, a jury of experts consisting of faculty members and graduate assist- 
ants from both the Division of Industrial Education and Technology and the Department 
of Special Education were charged with tlie responsibility of individually evaluating and 
classifying each competency under one of the following eight categories: 1. program de- 
velopment, 2. instruction, 3. knowledge of the learner, 4. community resources, 
5* professional role and development, 6. management, 7. personality development, and 
8. guidance. " ' . / 

Working from the individual tally sheets, a master tally of all responses was made. 
This master tally indicated' some disagreement among jury members on the classifica- 
tion of certain competencies. Through a series of meetings, the jury eliminated certain 
inappropriate competencies and ultimately agreed upon the classification of all compe- 
tencies to be used. 

With all competencies categorized, the final step in this preliminary screening proc- 
ess was to eliminate all duplication of ideas, rewrite others in more appropriate forms, 
and edit to provide consistency in style. This phase was accomplished through three 
teams, each consisting of one special education and one industrial education faculty mem- 
ber. The final list of 330 competencies which was agreed upon by these evaluation and 
editing teams was now ready for adoption to the NASDTEC standards format. 

In order to establish a performance-based curriculum model which might be flexible 
and adaptable by many teacher institutions, those competencies deemed essential for the 
beginning teaclier of industrial education who will work with handicapped and disadvan- 
taged youth must be applied to a universally acceptable set of standards. The Standards 
for State Approval of Teaclier Education, 1971, of the National Association of State Direc- 
tors of Teacher Education and Certification divide tlie baccalaureate curriculum into 
three major categories; 1. General Education, 2. Professional Education, and 3. iMajor 
Field of Specialization. 

Each of the 330 competencies previously developed fit in the NASDTEC category of 
Professional Education. For greater clarification of the content within the Professional 
Education category of NASDTEC standards, the New Jersey Supplement delineates eight 
sub-categories which were paired into the following four groups: 1. Curriculum and 
Methods of Teaching, 2. Educational Psycl^ology and Human and Intercultural Relations, 
3. Foundations of Education and Student Personnel Services, and 4. Field Experiences 
and Student Teaching. The teams evaluated each of the 330 competencies and classified 
them appropriately under these eight sub-categories. Some competencies were suited 
to more than one sub-category and were so lifted. 

Developing Learning Experiences to Achieve Selected Competencies 

The last major steps in developing the performance-based curriculum model was to 
generate suggested learning experiences through which each competency could be attained 
by the prospective teacher. Four teams of qualified personnel were engaged to develop 
this last phase of the model. Again, each team consisted of one faculty member from 
Industrial Education and one from Special Education. Each team was assigned to one of 
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the four groups described above and was charged with the development of learning experi- 
ences for their assigned group of two sub-categories. Each team was supplied with de- 
tailed directions for fulfilling their assignment. Briefly, their charge was to: 1. stand- 
ardize the format and style for each competency in its final written form, 2. eliminate 
repetitious content in competencies and rewrite or create appropriate new statements, 
but to retain content as suggested in all assigned competencies, 3. cluster competencies 
within appropriate content areas under each of the two sub-categories, 4. list in topical 
outline form, to the first order, the suggested content to achieve the competencies as 
clustered in (3) above, and, 5, to describe suggested strategies for implementing the 
content in (4) above. 

While these four teams were engaged in developing learning experiences, the authors 
generated competencies and suggested strategies by which these competencies could be 
attained for the other two major categories outlined by the NASDTEC Standards. These 
included the categories of General Education and Major Fields of Specialization. The 
authors were guided by excerpts from the NASDTEC Standards and New Jersey Supple- 
ment when developing details for these two categories. 

CURRICULUM MODEL 

As stated previously, the central purpose of this project was to develop a curriculum 
model designed to prepare teachers of industrial education with the special expertise to 
teach handicapped and disadvantaged children. Implementation of this curriculum model 
at the baccalaureate level could result in certification in both the fields of industrial 
education and special education. 

This curriculum model is competency-based and in no way attempted to describe a 
curriculum in terms of specific courses. The intention was to provide the ingredients 
which each institution could package to best fit their part^ ::ular needs. To best facilitate 
this flexibility, tlie Standard for State Approval of Teacher Education of the National 
Association of Stnte Directors of Teacher Education and Certification was chosen as the 
basic structure around which to build the curriculum model. This Standard, consisting 
of the three major categories of General Education, Professional Education, and Major 
Fields of Specialization, was chosen because of its widespread acceptance. Each of these 
three categories was treated separately and are described in the following sections. 

General Education 

This category of the curriculum encompasses that portion of the baccalaureate pro- 
gram which provides a spread of educational opportunities commonly known' as general 
education. The Standards specify that this category must include studies in at least four 
of the following areas: humanities, mathematics, biological and physical sciences, and 
the social and behavioral sciences. The achievement of the. competencies listed below 
should satisfy the requirements of this major category. 

COMPETENCIES; 

1. The prospective teacher will be able ta communicate clearly and effectively through 
the written ward and orally. 

2. The prospective teocher will possess o knowledge of the history ond culture of his coun- 
try ond stote os it relotes to the sociol, politicol, economic, ond industriol ospects. 

3. The prospective teocher will possess o bosic understonding of the mento', emotionol, 
sociol, ond physicol development from childhood through odolescence for both normol 
and obnormol youth. 

4. The prospective teocher will understond the principles of fhe biologicol and physicol 
sciences as they relate to mon ond his environment. 

5. The prospective teocher will demonstrote the obility to utilize mothemoticol concepts 
cs fhey relate fo problems in industrial educotion and business and social problems. 

6. The prospective teocher will be knowledgeoble oboot contemporary heolth problems 
and demonstrote the obility to promote sofe practices and opply first old within the 
school environment* 

7. The prospective teacher will possess on understonding of principles of good design and 
their opplicotion to the construction ond monufocture of industrial products and the 
utilization C'f grophic orts equipment ond moteriols a$ they relote to communi cot ions 
medio. 
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8. The prospective teacher will possess on understanding of the general development of 
civilization and many of humanity's fundamental questions through the study of the 
classics in religion, philosophy, and literature. 

Professional Education 

This category encompasses the many professional competencies needed by the pros- 
pective teacher. The New Jersey Supplement to the Standards specifies that the sub- 
categories of methods of teaching, educational psychoJogy, field experiences, human and 
intercultural relations, curriculum, foundations of education, student personnel services, 
and student teaching be included in the curriculum. Each of the sub-categories, with the 
exception of field experiences and student teaching, is divided into major concent areas 
with appropriate competencies. The sub- categories of field experiences and student 
teaching are primarily strategies for reinforcing, solidifying, and demonstrating attain- 
ment of the competencies specified in all categories of the curriculum. The detailed con- 
tent of the eight subcategories follow; 

I. CURRICULUM 

A. Needs Assessment 
Competencies: 

Upon completing the proposed curriculum, the prospective teacher will be able ro: 

1. Obtain administrative approval far conducting an industrial education survey. 

2. Consult the Chamber of Commerce to identify area employers to be contacted in an indus- 
trial education survey. 

3. Establish communication with employer representatives who will be involved in an indus- 
trial education survey. 

4. Persuade labor representatives to participate in an industrial educatia*) survey. 

5. Solicit assistance of the industrial education personnel from the state department and/or 
university in conducting an industrial education survey. 

6. Identify the geographical area in which an inr'ustrial education sor^ ey will be conducted. 

7. Organize a steering committee to assist tn the pre-planning activ'vies for an Industrial 
education survey. 

8. Devise a plan of activities for the survey staff to follow in conducting an industrial educa- 
tion survey. 

9. Collect student occupational interest data to identify vocational needs. 

10. Analyze occupations with assistance of employers and labor representatives. 
??. Conduct opinion surveys in the school and community concerning the industrial education 
progroms. 

12. Detemnine the availability of occupational opportunities in and around the community. 

13. Obtain information on occupational opportunities. 

M. Acquire information from members of the community power structure (e.g., political, social, 
economic pressure groups) regarding their expectations of the industrial education program. 

15. Adopt on existing industrial education survey form to local needs. 

16. Study community voting results on financial issues affecting the industrial education pro- 
grams to determine community support of the program. 

17. Establish the criteria for selection of advisory committee members. 

18. Know how to obtain administrative approval for organizing and selecting on odvisory com- 
mittee. 

19. Invite resource persons who con provide consultation service to attend advisory committee 
meetings. 

20. Identiiy the role and function of advisory committees. 

21. Plan the annuo) agendo to be considered by odvfsory committees. 

22. Consult the advisory committees In planning on analysis of on occupation. 

23. Determine the occupations for which training is to be offered in Industrial education pro- 
grams. 

.24. Consult advisory committees to obtain information concerning their expectations of indus- 
trial education programs. 
25. Consult advisory committees in developing long-range progrom plans for Industrial educa- 
tion. 

'26. Obtain from the advisory committees Information on ways to improve related instruction 

and on'-the-Job training* 
27. Provide for group decisions, or recommendations, on proposed programs. 
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3, Estobliih'mg Over-oil Alms: 
Conpfltencies; 

Upon completing the proposed curriculum, the prospective teocher will be oble to: 

1. Plon the over-oil objectives ond curriculo for the totol school progrom. 

2. Suggest on industrial educotion program bosed on analysis of the vocotionol educotion survey. 

3. Show kyoyvledge of the reference moteriols ond literoture reloted to reoching the exceptionol 
student.' 

4. Develop processes for overcoming obstocles to building o good progrom. 

5. Know the provisions mode for the molodjusted or hondicopped under existing locol, stote, 
and federol low. 

6. Set up o progrom within existing employment lows. 

7. Specify the long-ronge focility, equipment, ond supply needs for the industriol educotion 
progrom. 

8. Prepore ond onolyze the long-ronge program, purpose ond objectives, for industriol educo- 
tion *n the school. 

9. Prepore o long-range budget which identifies the financiol needs of the industrial educo- 
tion progrom. 

10. Prepore o copitol outloy budget proposol for new equipment neoded in on industriol course. 

11. Prepore o budget for estimoted trovel expenses incurred ir« industriol octivlties. 

12. Develop industriol courses by clustering ond sequencing reloted tosks. 

13. Assist in writing generol objectives for courses offered tn the industriol education program. 

14. Write student performonce goals for the industriol educotion courses. 

C. Tosk Anolysis Technique for Contenf Selection 
Competencies; 

Upon completing the proposed curriculum, the prospective teocher will be oble to: 

1. Identify personol, sociol, ond ocodemlc competencies required for the performonce of eoch 
occupotionol task included in o course. 

2. Orgonize instructionol sequences in content areos. In reoding, mothematics, language. 

3. Anolyze on instajctionol tosk into component ports. 

4. Describe the occupotionol stondords of performonce for eoch tosk in on occupotion. 

5. Sequence o series of tosks from simple to complex. 

6. Sequence performonce gools (objectives) for o course. 

7. WrI^e performonce objectives In each of the domolns of Industriol objectives (cognitive, 
offective, psycho-motor.) 

D. Unit Planning 
Competencies: 

Upon completing the proposed curriculum, the prospective teocher v/ill be oble to: 

1. Involve studenfs in pionning o unit. 

2. Correlote unit content with on-the-job onti/or loborotory expt- 'ences. 

3. Write content outline for o unit of instruction. 
4e Identify the unit topics for o course. 

5. Determine objectives for a unit. 

6. Select methods of evoluoting students* performonce throughout o unit. 

7. Plon o voriety of vocotionol experiences ot both observotion ond involvement levels. 

8. Plon for step-by-step development ol' sociol controls. 

9. Plon for portlclpation of pupils in sehing stondords of conduct. 
10. Provide reol-life experiences in doil/ living. 

!!. Develop, employ, ond onolyze reinforcement contingencies. 

12. Plon esthetic experiences os port of units. 

13. Plon o progrom for developing good study hobits. 

14. Plon for the development of Individual pupil Interests. 

15. Relate the instruction of heallu hobits to real-life situotions. 

16. Plon individuolized tnstrvjction occording to ability of students. 

17. Orgonize ond select individuolized progrom instruction for eoch student. 

18. Plon field trips. 

E. Lesson Ptonning 
Competencies; 

Upon completing the proposed curriculum, the prospective teocher will be oble to: 

1. Write o lesson plon thot identifies specific outcomes, deslgnotes methods ond medio, and 
■ provides for evoluation. 

2. Write behovlorol objectives for oil ossignments. 



3. Prepare InsfrucHonol moferiols (bofh hard and saff capy) using a variety af reproducfian 
techniques. 

4. Develap alternative modes far repetitian af cantent. 

5. Develap remedial techniques that will retnfarce the lessan contend far students wha need 
additianal help. 

F. Evaluatian 
Competencies: 

Upon completing the proposed curriculum, the prospective teocher will be oble to: 

1, Evoluote periodicolly one's educotionol philosophy in relotion to thot held by o mo|ority 
of other members of the teoching profession. 

2, Expand instruction for students on the bosis of informotion obtoined from employers on 
new technology. 

3, Review supervisory evoluotion reports for ossessing the industriol educotion progroms. 

4, Assess the odequocy of the industriol education focilities ond equipment relotive to tech- 
nologicol chonges. 

5, Design evoluotion techniques thot incorporote o voriety cf types of performonce. 

6, Anolyze enrollment trends to detennine student ond porent occeptonce of the industriol 
educotion progroms. 

7, Assess the relevoncy of the industriol educotion course offerings. 

8, Assess the safety provisions of the focilities ond equipment of training stotlons. 

9, Assess educotionol odequocy of the troining stotions* focilities ond equipment. 

10. Fotmulote procedures which provide for students' porticipotion in the evoluotion of in- 
struction. 

1 1. Estoblish criterio for selection of students. 

12. Review student performonce goals developed for the progrom plan. 

13. Develop o groding system for perfopDonce for reloted instruction, loborotory instruction, 
ond/or on-the-job instruction. 

14. Design o student self-evoluotion instrument. 

G. Administrotive Functions 
Competencies: 

Upon completing the proposed curriculum, the prospective teocher will be oble to: 
1. Supply odministrotors with dota for industriol educotion reports required by the s'cte de- 
partment of educotion. 

?. Obioin reimbursement for the student for ollowoble troining costs such os clothing ond tools. 

3. Estoblish 0 policy for use of the physicol focilities by outside groups ond other school per- 
sonnel. 

4. Develop communicotion strotegies to exploin ond promote industriol educotion in the school 
and community. 

5. Prepare total budget For operotion of on industriol educotion progrom. 

6. Plon in-service progroms for teochers. 

H. Co-Curriculor Activities 
Competencies: 

Upon completing the proposed curriculum, the prospective teacher will be oble to: 

1. Assist students in odvoncing within the ovoiloble degrees in the student vocotionol orgon- 
izotion. 

2. Orgonize o student committee to ossess the interest of students in joining student vocotionol 
orgonizotions. 

3. Plon woys to involve students in clubs, orgonizv;^tions, speclol events, ond course-reloted 
octivities. 

I. Work-Study Internship 
Competencies: 

The following competencies should be developed in a structured intern program where the 
prospective teocher works directly with o certified cooperotive educotion coordinotor. The 
prospective teocher will work os on ossistont to the coordinotor ond become direc'ly involved 
in the following. Upon completing the proposed curriculum," the prospective teof.her will be 
oble to: 

1. Identify prospective cooperating employers to provide on-the-job troining stotions. 

2. Convince on employer to provide o troining stotion for cooperotive educotion. 

3. Assist the cooperoting employer in verifying the legolity of employing o student-leorner 
in 0 hozordous occupation. 
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4. Assist the cooperating employer's personnel in accepting the training status and roie of the 
student-feamer. 

5. Arrange with a union to make contract provision for student-ieomers. 

6. Establi^ criteria to evaluate qualifications of prospective on-the-job instructors. 

7. Develop a cooperative training agreement between student-learner, parent, school, ahd 
cooperating employer. 

8. Describe the procedure for a cooperating employer to use in acquiring a Federal peimit to 

pay a training wage. ^ 

9. Determine federal and state wage and hour classification of the prospective cooperating 
employer. 

]0. Obtain reimbursement for the cooperating employer providing on-the-job training. 
] ]. Develop criteria to approve on-the-job training hours and wages for student-learners. 

12. Obtain suggestions from the on-the-job instruction to guide the selection of related class 
instruction. 

13. Develop a systematic tra'imng plan with the on-the-job instructor. 

14. Encouroge the on-the-job instructor to follow the progression of experiences for the student- 
feamer outlined in the training program. 

15. Assist the on-the-job instructor with d.ivelopment of teaching techniques during visits to 
the training stations, 

16. Conduct termination procedures for on-the-job training for the student-learner when con- 
ditions demand it ond at the close ol a training program. 

17. Infom^ the administration of doily coordtnotion itinerary. 

?6. Maintoin liaison with employment agencies and the community. 

19. Develop plan far a training workshop to assist on-the-job instructors in techniques for 
teaching student-learners. 

20. Keep up to date with trends and skills In the selected field of study. 

21. Develop positive attitudes toward employment, school and the role of the training instructor. 

22. Develop acceptable work habits, 

23. Maintain knowledge of current programs available in vocational education. 

II. METHODS OF TEACHING 

A. Knowledge of Teaching-Leoming Problei.ts Specific to the Handicapped 
Competencies '. 

Upon completing the proposed curriculum, the prospective teacher will be able to: 
j. Describe relationship between mental ability and educational independence of the indi- 
vidual. 

2. Know the degree to which mental/physical handicaps affect academic and social learning. 

3. Indicofe open-ended opinion of the learning abilities of the handicapped. 

4. Describe the current instructional practices and techniques for the handicapped. 

5» Match a student-leomer's unique characteristics with on appropriate learning program. 

6. Know moteriots available for spjcific instructional situations. 

7. Use instructional hardware; i.e., T.V., projectors, fixed machines. 

8. ^ Develop teacher-mode materials for specific instructional situations. 

9. Know the scope ond sequence of fundamental skills in mathematics and reading. 

B, Managing the Learning Environment 
Competencies; 

Upon completing the proposed curriculum, the prospective teacher will be able to: 

1. Identify new tools ond equipment needed in on industrial education course for the aca- 
demic year. 

2. Compile a list of supplies needed for the academic year. 

3. Plan on operating budget proposal for consumable supplies, services, and materials needed 
in on industrial education course. 

4. Design a procedure for acquiring the consumable supplies and materials needed in on indus- 
triol education course. 

5. Prepare purchase requests for approved industrial education equipment and supplies. 

6. Prepare purchase requests for book and non-book instructional moteriols. 

7. Prepare o five-day schedule including individual, small-group, and large-group instructional 
time segments. 

8. Schedule laboratory equipment for maximum utilization by students. 

9. Arrange simulated school and work schedules with student-learners, faculty, and training 
station personnel. 
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10. Develop a system to control the transfer of student- learners wifhin the cooperative program 
and to other school programs. 

U. Plan the organization of facilities, materials, and services needed for individual and small- 
^roup instruction. 

12. Arrange layout of the laboratory to simulate occupational environment. 

13. Plan placement of a variety of leisure activities during the school day. 

14. Simulote plocement of consumable supplies for instructional purposes. 

15. Arrange the laboratory work areas and storage space to facilitate student wort< performance. 

16. Plan for proper physical conditions in the classroom and laboratories. 

17. Plan Instructional sequences in laboratory safety. 

18. Know about approved safety apparel and devices for industrial education students assigned 
to hazardous equipment. 

19. Establish o procedure for otf ending first aid needs of industrial education students. 

20. Develop a plan for involving students in cleaning and maintaining the loborotory and 
classroom. ' 

21. Establish a system for repairing and servicing tools and equipment in the laboratory. 

22. Develop student "check out" procedures for tools, supplies, and equipment used in the 
laboratory. 

23. Devise a system for detennining and cottecting student fees for consumable supplies. 

24. Keep simulated records of pupil attendance, behavior, and achievement. 

25. Use a variety of student's progress record forms for on-the-job training and related instruc* 
tion. 

26. Develop simulated records of individual work hours, wages, and work progression of on-the- 
job training. 

27. Re-cycle student progress through the use of example operation and/or job sheets. 

28. Structure a filing system for records, report forms, and instructional materials used in an 
industrial education course. 

29. Provide an example record of safety instruction presented in compliance with safety laws 
and regulations. 

30. Develop o simulated inventory system for industrial education tools, supplies, and equip- 
ment assigned to the laboratory. 

C. Active Instruction 
Competencies; 

Upon completing the proposed curriculum, the prospective teacher will be able to: 

1. Plon a drill-mastery hierarchy for bosic skills. 

2. Plon example lessons in which Structure or Divergency is reinforced in the learner. 

3. Relate he instruction of basic acodemic skills to real-life situations. 

4. Relote the instruction of bosic social skills to real-life situations. 

5. Be oble to group children on o variety of porameters. 

6. Adapt follow-up activities from a group presentation to individual skills within the group. 

7. Propose specific action for resolution of leoming/behavior problems. 

8. Develop Behavior Modification schedules for academic and industrial ecfucotton (earning 
experiences. 

9. Set up specific plan for parent/volunteer tutoring in problem areas. 
10k Demonstrate skill in using the bosic communication model. 

11. Modify directions occording to language comprehension obility of student-learners. 

12. Communicate specific requirements to student. 

13. Use o variety of techniques for presenting instructional content, including programmed 
instruction, cose studies, symposio, student involvement, problem solving, lecture, demon- 
stration, simulotion, independent study, and voriotjs A.V. medio. 

14. Establish frames of reference to enable the students to understand a situation from several 
points of view. 

15. Employ oral questioning techniques. 

1.6. Reward pupil growth other than mastery. 

17. Demonstrate knowledge of techniques for maintaining classroom discipline. 

18. Describe techniques of relating to Individuals In groups. 

19. Move among pupils and confer individually. 

20. Avoid Identical, stereotyped demands on molodjusted pupils. 

21. Provide alternatives to frustration behavior. 

22. Recognize and acknowledge student non-verbal cues. 

23. Apply non-verbal techniques (gestures, facial expressions, silence, etc.) to enhance com- 
rhuni cations. 
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24. Estoblish limits firmly ond consistently. 

25. Be able to cope with students' psychic needs. 

26. Demonstrote restroint under verbol ond physicol ottock. 

27. Point out pupil errors in solution~oriented foshion. 

28. Use humor with o reloxed inoffensive effect. 

29. Accept ond/or clorify pupil stotements in o positive or neutrol foshion. 

30. Formulote with students occeptoble stondords of behovior in loborotories. 

31. Develop techniques for clossroom interoction. 

32. Plon methods of giving ottention individuol questions or requests for help. 

33. Diognose leoming deficiencies using immediote observotion. 

34. Assess student goins independently by using pre-post testing techniques. 

35. Evaluote students' products according to performonce stondords of the occupations. 

36. Use vorious techniques for describing behovior. 

37. Construct tests bosed on pre-plonned content ond outcomes* 

38. Assess occupotionol experience reports with the student to plan future instruction. 

39. Review student progress ond/or ochievement records to ossess effectiveness of instruction. 

40. Interpret students' evoluotion of instruction. 

41. Modify teoching strotegy or techniques based on knowledge of effectiveness. 

D. Adjunctive Involvement 
Competencies^ 

Upon completing the proposed curriculum, the prospective teocher will be oble to: 

1. Demonstrate flexibility ond ingenuity. 

2. Encouroge students to discuss coreer ospirotions. 

3. Experiment with olternotive ond/or jnnovotive techniques. 

4. Develop high motivotion in students towords ochieving goals. 

5. Demonstrote o regord for ond on interest m s^uden^s os individuois. 

6. Obtoin opprovol from the school odministrotion for estoblishing the student industriol edu- 
cotion orgonizotion. 

7. Orgonize o student committee to ossess the interest of students in joining the student indus- 
triol educotion orgonizotion. 

8. Plon for, implement, ond supervise octivities for o student industriol educotion orgonizotion. 

9. Porticipote in non-instructionol school duties; i.e., cofeterio, homeroom, bus duty, chop- 
eroning, PTA. 

10. ConToct s^o^e department personnel regordtng the steps to be followed in orponizing the 
student industriol educotion orgonizotion; 

11. Plon the school-community relotions octivities for the industriol educotion program. 

12. Recommend reference books ond periodicols reloted to industriol educotion ^hot should be 
odded to the library. 

13. Accept gifts or donotions of supplies ond equipment for the Industriol educotion progrom in 
occordonce with school policy. 

111. EDUCATIONAL PSYCHOLOGY 

A. Leoming Theories 
Competencies; 

Upon completing the proposed curriculum, the prospective teocher vill be able to: 

1. Conceptuolize various theories of learning. 

2. Use principles of operant conditioning. 

3. Exhibit o knowledge of students based on learning theory. 

B. Educational Measurement 
Competencies: 

Upon completing the proposed curriculum, the prospective teacher will be able to: 

1. Interpret students' evaluation of instruction. 

2. Select, administer, and educationally Interpret the results of standardized diagnostic and 
achievement tests. 

C. Human Growth and Development 
Competencies: 

Upon completing the proposed curriculum, the prospective teacher will be able to: 

1. Identify strengths and weaknesses of the student. 

2. Identify the elements of both normal and abnormal growth and development at various oge 
levels. 



3. Motch 0 student's unique chorocterlsMcs wifh on oppropriate training stoMon. 

4. Formulate with students occeptoble standards of behavior in loborotories; and mointoin 
those stondords. 

5. Evoluote the student's personol traits ond behovior chorocteristics on the job. 

IV. HUMAN AND INTERCULTURAL RELATIONS 

A. Educatlonol Relations 
Competencies: 

Upon completing the proposed curriculum, the prospective teocher will be able to: 

1. Mointain working relotionships with the school supporting stoff through cooperation ond 
mutual effort. 

2. Maintain good relotions with other schools. 

3. Involve on advisory committee in conducting on Industriol educotion survey. 

4. Assist teochers who are new in the system to understond the policies and regulotions of the 
school. 

5. Develop o personol philosophy about "how man relotes to his environment." 

6. Demonstrate restroint under verbal and physical ottock. 

7. Recruit teochers and guidance counselors to porttcipote in conducting an industrial educa- 
tion survey. 

8. Serve os the lioison for an advisory committee and the school odministrotion. 

9. Assist in the development of policies regording school-community relations. 
10. Orient the odvlsory committee members to their role and function. 

U. Conduct opinion surveys in the school and communi^y concerning the industrial program. 

12. Use the odvisory committee to help to Improve reloted instruction and on-the-job troining. 

13. Use the odvisory committee for informotion concerning their expectotions of the industrial 
progrom. 

14. Devise a plan of activities for o survey stoff to follow In conducting an industrial educo- 
tion survey. 

15. Use the odvisory committee to help plan an analys/s of an occupation. 

16. Orgonize a steering committee to assist in the pre-plar. 'ng octlvlties of an industriol 
educotion survey. 

17. Establish criteria for evaluating training stotion of an employer. 

18. State opposing points of view objectively. 

19. Identify the role and function of the advisory committee. ' 

20. Plan the annual agenda to be considered by the advisory committee. 

21. Use the odvisory committee for help In developing o long-ronge program plon for industriol 
education. 

22. Invite resource persons who con provide consultation service to attend the advisory com- 
mittee meetings. 

23. Identify ond use o voriety of community agencies and resources. 

B. Political Relotions 
Competencies; 

Upon completing the proposed curriculum, the prospective teacher will be able to: 

1. Work with a teom of professionols from the school ond/or community on pertinent school 
problems. 

2. Maintain lloIson with stote deportment personnel. 

3. Persuode lobor representatives to portlcipate In on industriol education survey. 

4. Arrange with a union to make contract provision for students. 

5. Malntoln liaison with union offlclols ond employers. 

6. Solicit assistonce of the vocotlonal educotion personnel from the state deportment in con- 
ducting on Industrial education survey. 

7. Consult the Chamber of Commerce to identify area employers to be contocted in an indus- 
trial educotion survey. 

8. Obtoln odmlnistrotlve opprovol for orgonlzlng ond 53lecting the odvisory committee. 

9. Contoct state deportment personnel regording the steps to be followed in orgonlzlng o 
student organization. 

C. Economic Relations 
Competencies; 

Upon completing the proposed curriculum, the prospective teocher will be able to: 

1. Mointoin good working relationships with the training station personnel. 

2. Provide consultant services to locol business ond industry. 
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3. Establish communications with emplayer representatives wha will be invalved in an indus- 
trial education survey. 

4. Assist the cooperating emplayer's personnel in accepting the training status and rale af the 
student. 

5. Convince an employer to provide o training station For industrial education. 

6. Identify prospective cooperating employers to provide on-the-job training stations. 

7. Analyze occupations with assistance of employers and labor representatives. 

D. Ethnic Relations 
Competencies: 

Upon completing the proposed curriculum, the prospective teacher will be able to: 

1. Acquire infonnotion From members of the community power structure (e.g., political, social, 
economic pressure groups) regarding their expectations of the industrial education programs. 

2. Maintain liaison with community professional, service, fraternal, social, and religious 
organizations. 

3. Determine and understand cross-cultural values. 

4. Serve community needs by contributing professional expertise to civic projects. 

5. Demonstrate empathy for students. 

6. Demonstrate techniques of introspection; e.g., sensitivity training, etc. 

E. General Public Relations 
Competencies: 

Upon completing the proposed curriculum, the prospective teacher v;ill be able to: 

1. Present activities of the industrial education program by moss medio. 

2. Publicize the purpose and objectives of on industrial education survey. 

3. Represent the teaching profession os a committee member or delegate to meetings and 
activities of other professions. 

4. Publicize the establishment of the advisory committee, its members, and its function to the 
school and community. 

5. Obtain infomiol feedUack on the vocational program through contacts with individuals in 
the school and community. 

6. Provide for group decisions, or recommendations, on proposed programs. 

7. Study community voting results on financial issues affecting the industrial education pro- 
gram to detemiine community support of the program. 

8. Plan the school-community relations activities far the industrial education program, 

9. Serve in o community, civic, service, or social organization to improve the image of the 
industrial education program. 

10. Speak to school and community groups on the industrial education programs. 

11. Provide displays in the school and the cofnmunity on the industrial education programs. 

12. Conduct on open house to familiarize members of the school and community with activities 
of the industrial education programs. 

V. FOUNDATIONS 

A, The Study of Socio-Hlstoricol Relationships 
Competencies: 

Upon completing the proposed curriculum, the prospective teacher will be able to: 

1. Show on oworeness of the culture and society of the students. 

2. Determine and understand cross-cultural values of students. 

3. Develop o personal philosophy about man's relationship to his environment. 

B. Personal and Professional Relationships 
Competencies: 

Upon completing the proposed curriculum, the prospective teacher will be able to: 

1. Indicate available industrial education programs. 

2. Maintain v^oiktng relationships with the school supporting staff through cooperation and 
mutual effort. 

3. Do more than the position demands. 

4. Use a self-analysis fomi to evaluate one's personal and prbfessronol abilities and limitations. 

5. Identify current trends of the teaching profession. 

6. Maintain ethical standards expected of o professional educator. 

7. Promote the attainment of the goals and objectives of the teaching professior:. 

8. State opposing points of view objectively. 

9. Assume responsibilities in a professional manner. 
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10. Use other resources in the school environmenr. 

11. Devote extro time for improvement of instruction. 

12. Maintain professional certification through enrolling in graduate, extension, and in-service 
educotion progroms. 

13. Expond educotlonol bockground ond leodership potentiol hy ochieving odvonced degrees. 

C. Philosophicol Relotionship 
Competencies: 

Upon completing the proposed curriculum, the prospective teocher will be oble to: 

1. Express o philosophy compatible with thot of the industriol education stoff. 

2. Evoluote periodicoll/ one's educotionol philosoph/ in relotion to thot held b/ o mojority of 
other members of the teoching profession. 

3. Express o philosophy compatible with the objectives of industriol educotion. 

4. Express o philosoph/ relevant to the bosic joools of the teaching profession. 

5. Stote o personol philosophy obout theories reloted to learning. 

6. Stote o philosophicol pafition which is in keeping with one's personol ond professionol 
obilities ond limifotions. 

VI. STUDENT PERSONNEL SERVICES 

A, Principles ond Theories of Counseling 
Competencies: 

Upon completing the proposed curriculum, the prospective teocher will be able to; 

1. Demonstrote o knowledge of the purposes, services, ond locotions of notionol orgonizotions 
concerned with the educotion or general welfore of exceptionol individuols. 

2. Conduct group counseling sessions. 

3. Counsel students. 

4. Demonstrote an obility to counsel porents. 

5. Confer with students ond porents ot hom*i ond in school, regording the student's educotionol 
development. 

6. Supply the guidance counselor with performance data oboot students. 

7. Communicote curriculum goals to parents. 

8. Cofrmunicote with prospective ond continuing students during the summer. 

9. Use other resources in the school environment. 

10. Understond limitations of the handicopped ond disadvontoged students. 

11. Demonstrate empathy ond understonding for porents of the handicopped ond disodvontoged 
students. 

B. Coreer Guidonce 
Competencies: 

Upon completing the proposed curriculum, the prospective teocher will be oble to: 

1. Devise a system for maintaining accupationol information ond opportunity data for use by 
students. 

2. Direct student presentotiotis describing octivities of the industriol educotion progrom. 

3. Assist the student in the solution of problems reloted to storting and continuing on-the-job 
training* 

4. Conduct terminotion procedures for on-the-job troining for the student when conditions 
demond it* ond the close of a troining progrom. 

5. Refer students to quodfied personnel ogencies for occupotionol ond educotionol informotion. 

6. Assist students in securing and in filling out applicottons for jobs, scholorships, educottonal 
loonSj. or college odmission. 

7. Demonstrate efficient methods of' occupational plocement ond post-school follow-op. 

8. Stote methods for encouroging students to discuss career ospirotions. 

9. Assist graduates or seniors in preporing for interviews with poteittiol employers. 

10. Stote methods for developing student-porent octivities for industriol educotion programs. 

1 1 . Write letters of recommendotion for students. 

12. Provide informotion ond resources to students on post-high school opportunities ovoiloble 
to them. 

]3', Assist students in dete'rmining woys to best describe their soloble skilU. 

14. Acquoint prospective students ond their porents with the purposes, octivities, ond volues 
of the student industriol educotion orgonizotions. 

15. Devise o system for mointaining occupotionol informotion ond opportunity doto for use by 
students. 
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C, Evaluation and Diagnostic Techniques 
Competencies; 

Upon completing the proposed curriculum, the prospective teacher will be able to: 

1. Select, administer, and educationally interpret the results of standardized diagnostic and 
achievement tests. 

2. Analyze students' cumulative records. 

3. interpret occupational tests and inventories to students. 

4. State methods for recognizing needs and goals of individual students. 

5. Identify a prospective student on basis of selection criteria and data. 

6. Establish criteria for selection of student. 

7. Maintain anecdotal records on students. 

8. Determine relationships among students through sociometric techniques. 

9. Evaluate work compete^v^s, 

10. Detemiine the reason^ -ludenrs drop out of the programs* 

1 1. Interview students and parents to cbtoin student interest and aptitude information. 

12. Recognize potential problems of students. 

13. Arrange for the local office of the U. S. Employment Service to administer and to interpret 
the General Aptitude Test Battery. 

14. Evaluate the quality of the on-the-job training received by the student. 

15. Obtain infomiation from parents relative to their expectations of the progroms. 

16. Examine the student's progress records to determine future on-the-job training experience 
and related classroom assignments, 

17. Administer subject matter diagnostic tests. 

18. Analyze enrollment trends to detemiine student and parent acceptance of the program. 

19. Provide parents with systematic and comprehensible evaluations o"F student progress. 

20. Evaluate student's personal traits and characteristics on the job. 

21. Administer occupational tests relative to student selection and placement. 

D, Resources and Techniques for Remediation 
Competencies; 

Upon completing the proposed curriculum, the prospective teacher will be able to: 

1. Work with other teachers to help students with individual problems. 

2. Assist students with their problems by working cooperatively with agencies such as the 
health and welfare services. 

3. Assist parents in obtaining infomiation from clinics, organizations, and agencies. 

4. Propose specific action for resolution of learning and behavior problems. 

5. Refer students to the guidance counselor and other specialists within and outside of the 
school. 

6. Develop remedial techniques. 

Vll. & Vlll. FIELD EXPERIENCES AND STUDENT TEACHING 

Field experiences refer to all those activities, outside the classroom, which take 
place prior to full-time student teaching. Student teaching is the culminating field ex- 
perience which refers to full-time responsible teaching under the supervision of a master 
teacher. While Field Experiences include only those individual or group activities taking 
place outside of the formal college classroom, the introductory ana summary phases of 
these experiences will many times be held in the college classroom and be a major part 
of the planning for the total experience. 

No attempt has been made to identify when in the program sequence the field experi- 
ence will occur. The general direction is from limited observation through closely- 
controlled participation to concluding experiences where the student has a major re- 
sponsibility for instructional decision- making (planning) and program implementation. 

The Field Experiences are considered to be a series of aids to learning ranging from 
limited observation to responsible teaching. They are methods rather than content. The 
procedures explained below were followed in the development of the sub-categories of 
Field Experiences and Student Teaching. 

Content and strategies included in the other sub-categories of Professional Educa- 
tion were examined. From this examination, the following sequence of Field Experiences 
was developed. 

1. Observation primarily in-class within public and private .educational agencies. Major pur- 
pose — infroduction to programs and children. 
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2. Observotion in industriol or other work-reloted environments. Mo[or purpose— introduction 
to work environments. 

3. Broad community observotion — urbon ond suburbon. 

4. Limited porticipotion in-closs with public ond privote educotion ogencies. Activities in- 
clude serving os teocher' oides ond/or working with individuol or smoll groups of children. 

5. In-depth porticipotion (procticum) in-closs with public ond private educotionol ogencies— 
four experiences should include: 

o. troditionol clossroom — normol children 

b. troditionol progrom of industriol educotion 

c. troditionol speciol educotion progrom 

d. speciol educotion progrom with industriol educotion emphosis 

Within this experience ("5) will be included observotion of educotionol service functions 
(odminisfrofion, heofth, guidonce, instructionof medio offices) ond school boord meetings. " 

6. In-depth porticipotion with community agencies (other thon schools). 

7. Full-time teoching — beginning with initio! observotions through vorious stoges of portici- 
potion to full responsibility os o teocher — two experiences should Include: 

o. one experience in either speciol education or industriol educotion, depending upon 

choice of speciolizotlon 
b. one experience in Industriol educotion for hondicopped ond disodvontoged children 
A college seminor should be incorporoted in the progrom ot the time of full-time teoching. 

Major Fields of Specialization 

In order to meet the certification requirements for both industrial education and 
special education^ the prospective teacher will need to achieve the competencies pre- 
scribed for either industrial arts or vocational education and the competencies for ex- 
ceptional children. Again, no attempt has been made to identify specific courses, but 
rather to enumerate several broadly- stated competencies. Tliis approach permits a par- 
ticular institution to develop its own teacher training program to achieve the necessary 
competencies. 

Currently, a number of states, including New Jersey, have task forces developing 
specific competencies for the various fields of specialization. As these competencies 
are finalized and .Jopted, they should be used as the basis for curriculum development 
in the various fields of specialization. 

I. INDUSTRIAL ARTS 

Competencies: 

1. The prospecf./e teacher will be oble to teach o general industrial orts course offering in- 
struction in the moin divisions of industrial arts subject motter. 

2. Th3 prospective teocher will be oble to teoch o generol unit-type loborotory or shop in one 
of the moin divisions of industriol orts subject motter. 

3. The prospective teocher will be oble to interpret ond opply the philosophy, principles, ond 
methods of industriol orts In elementory, secondory, odult, ond collegiote schools. 

4. The prospective teocher will possess o fundomentol knowledge of the historicol develop^i^nt 
of technology ond its impoct on mon ond society. 

5. The prospective teacher w(ll possess technical competencies In the fields of drofting, elec- 
tricity-electronics, grophic orts, monufocturing ond construction industries, ond power ond 
tronsportotion. 

6. The prospective teocher will be oble to understond industriol problems ond to moke inde- 
pendent investigotions of the origins ond evolution of present industriol conditions. 

7. The prospective teocher will be oble to design, construct, ond test individuol projects. 

II. VOCATIONAL EDUCATION 

Competencies: 

RoVher thon Dst oil the competencies required for eoch occupation, the one brood competency 
will be: 

The prospective teocher will be oble to perform all the tosks which would be expected of o 
joumeymon (or simllor level of competency) in the occupotionol orea he intends to teoch. 

III. EXCEPTIONAL CHILDREN 

Competencies: 

1. The prospecMve teocher will understond the types of notures of exceptionalities among 
children and youth ond their educotionol relevonce. 
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2. The prospective teacher will possess competency in individual and group classroom manage- 
ment procedures appropriote to exceptional children. 

3. The prospective teacher will demonstrate use of diagnostic procedures to identify the learn- 
ing difficulties of the exceptional child. 

4. The prospective teacher will have the ability to develop and implement prescriptive pro- 
grums bosed on diagnostic findings. 

5. The prospective teacher will possess knowledge of techniques utilized in behoviorol control. 

6. The prospective teacher will possess social skills and attitudes to woik effectively with 
other school personnel in coordinated programs far exceptional children. 

7. The prospective teacher will hove the ability to interpret the educational program to 
parents, teachers, administrators, and community groups. 

8. The prospective teacher will hove ample opportunities to observe institutions and facilities 
concerned with the education, health, and welfare of oil types of exceptional children. 

9. The prospective teocher will hove supervised laboratory experiences with exceptional 
children as one means of determining the candidate's maturity far work with exceptional 
children. 

10. The prospective teacher will be encouraged to affiliate with appropriate professional groups 
and create on awareness of the referral agencies available for aid to exceiMionol children. 

1 1. The prospective teoc'ier will develop competence in plonnmg and conductjnn V/ide varieties 
of learning experiences for individuals and groups. 

RECOMMENDATIONS AND SUGGESTIONS FOR IMPLEMENTATION 

With the need for industrial education teachers to teach handicapped and disadvantaged 
youth at the secondary level firmly established and with this curriculum model for the 
development or teacher training programs now available, it becomes incumbent upon 
teacher educators to take the initiative to create appropriate pre-service programs. 

There is no one best way to approach the development of an appropriate pre-service 
program. Each institution must utilize its resources in its own unique way. Prevailing 
conditions, including the nature of presently existing programs in one or more of the 
areis of specialization under consideration, will have a bearing upon strategies used. 
The suggestions enumerated in subsequent pages are offered as possible approaches and 
should not be considered to be in any rank order or to possess any mystical character- 
istics < 

Three categories to be included in a curriculum are General Education, Professional 
Education, and Specialization which could include either industrial arts, vocational educa- 
tion, or both, and special education. The category of General Education is ordinarily 
well developed in teacher education programs and will require modification only to insure 
that experiences which are unique for this new specialist be included. It should include 
areas of study through which the necessary general education competencies can be attained. 
Each field of specialization presents its own unique problems. For those who would con- 
sider performance-based criteria for the development of their area of specialization, 
considerable assistance through resource materials should be available in the very near 
future. Many states are presently enumerating, analyzing, and finalizing competencies 
considered essential for the beginning teacher in many areas of specialization. As these 
lists become available and are adopted by institutions, they can serve as the base from 
which the curriculum is developed. 

One approach for an institution to consider which has programs existing independ- 
ently of one another — for example, special education and industrial arts education — could 
be as follows; Utlli" the competencies suggested in this report in the Professional 
Education, General Education, and Specialization categories and analyze the outcomes of 
existing courses in terms of competency attainment. After careful analysis, those com- 
petencies which are not provided for in existing courses should be enumerated and may 
be accounted for in several ways. For example, present courses might be modified by 
substituting essential material for content and practices no longer appropriate. In some 
cases, new courses may need to be developed and possibly others eliminated. Many inno- 
vations should be considered, such as mini-courses, internships, individualized instruc- 
tion, and maximum utilization of instructional technology. Internships could be arranged 
by contract to provide in-depth study in specific areas, industrial observations, and in- 
dustrial work experience. Where possible, industrial experience should be attained where 
the handicapp.id are employed. Internships could be contracted for during the interim, 
summer, and regular sessions. Individualized instruction could include programmed 
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instruction, micro-teaching, learning centers, and computer-assisted instruction. Field 
experiences will no doubt need to be altered to provide exposure in each area where cer- 
tification will be granted. Existing specialized programs such as Sheltered WDrkshops, 
Work Experience, Introduction to Vocations, EmploymentOrientation, Cooperative Indus- 
trial Experience, as well as modified programs in vocational schools, industrial arts in 
secondary schools, and specialized schools for the handicapped and disadvantaged, should 
be considered for providing these experiences. Whenever possible, an inter-disciplinary 
approach should be used for field experiences, student teaching, and professional courses 
related to curriculum, methods, and foundations. Consideration should also be given .to 
the possibility of credit by examination to permit those with adequate background in 
various areas to test proficiency. 

To develop a new dual-purpose program where one area of specialization presently 
exists, courses for the new area should be developed and integrated with the existing 
specialization as described above. If the existing program is in special education, the 
precautions which follow should be considered. 

In cases where neither program presently exists or where those existing are not 
appropriate, a comprehensive curriculum development plan must be initiated. This will 
require a feasibility study to determine the extent to which a dual certification program 
could be successfully implemented. The expense of establishing a comprehensive pro- 
gram in industrial education may be prohibitive. Therefore, it may be necessary to con- 
sider alternatives in terms of the physical plant requirement. Arrangement for the use 
of facilities at a nearby community college, a vocational technical school or suitable public 
or private school may be considered. The development of a new dual-purpose program 
could permit the use of many innovations where freedom exists from the shackles of tra- 
dition, established policy, and restraints from existing physical conditions. 

In every case, an organized approach through a systems analysis procedure should 
be adopted for the development and integration of areas of specialization in a new curricu- 
lum. The procedure should make possible valuable input from educators, parents, stu- 
dents, community leaders and organizations, advisory groups, and business and industry. 
Also inherent in the development of any program must be the provision for evaluation and 
modification of the programs to insure the attainment of objectives which are realistic 
educationally as well as geographically. 
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New Dimensions in Industrial Arts 
Teacher Evaluation 

Raymond G. Wasdyke 

The National Teacher Examinations (NTE) consist of a battery of objective tests that 
are taken both by undergraduates who are completing their academic preparation for 
teaching and by teachers in the field. The examinations are designed to aid school sys- 
tems and teacher education institutions in their efforts to improve the selection and 
preparation objectively on a national scale. The battery consists of measures of prepara- 
tion that are common to all teachers (called the Common Examinations) and measures of 
preparation related to subject-matter content and methodology' (called tiie Teaching Area 
Examinations). 

The Common Examinations consist of two categories of tests — Professional Educa- 
tion and General Education. Included in the professional education test are questions 
related to the social and cultural forces that influence curriculum and teaching, as well 
as general principles of learning and instruction. The general education tests include 
written English expression; social studies; literature and the fine arts; and science and 
mathematics. 

Teaching Area Examinations are offered in a wide variety of areas, one of which is 
Industrial arts education. The examinations are administered nationally four times dur- 
ing the year. 

Sptscifically, the purposes and uses of the industrial arts test of the NTE are as fol- 
lows: 

— To measure competence in the subject-matter the candidate hopes to teach. 

— To provide information useful in diagnosing strengths and weaknesses in the can- 
didate's background preparation. 

— To serve teacher education institutions in their efforts to improve teacher prep- 
aravion. 

— To provide one type of quantitative information useful in the selection of teachers. 
The industrial arts education test is designed to measure the candidate's knowledge 

of the basic facts, concepts, and principles that relate to the field of industrial arts. In 
addition, the candidate is tested on his ability to integrate particular aspects of the sub- 
ject matter with specific teaching situations and problems. The test is geared to candi- 
dates who expcict to teach industrial arts in classes ranging from grades 7 to 12. 

In order to maintain the content of the industrial arts education test current, the test 
is periodically reviewed by professional industrial arts educators and test development 
professionals. This past summer the test was reviewed by professional industrial arts 
educators who represented a wide variety of viewpoints. Those educators who took part 
in the review included the following; 

Test Development Committee 

Dr. E. Kabakjian - Executive Secretary of the AlAA 

Dr. W. Alt^xander - Associate Professor, Dept. of Ind. Ed. and Tech., 

Trenton State College 
Dr. J. Streichler - Professor and Chairman, Dept. of Ind. Ed. and 

Tech., Bowling Green University 
Mr. H. Bdttcrman - Ind. Arts Teacher and Chairman, Dept. of Ind. 

Arts, Oakland, Calif. 
Mr. L. Foth - State Specialist in Ind. Arts, Kansas , 

The content domain for the NTE industrial arts test is based upon industrial tech- 
nology. In order to select content that was appropriate for inclusion in the industrial arts 
test^ the test development committee established the following set of criteria. 

CRITERIA FOR THE SELECTION OF CONTENT 
APPROPRIATE FOR THE NTE INDUSTRIAL ARTS TEST 

1. Is the content consistent with identifiable trends in industrial technology? 

2. Is the content consistent with identifiable trends in educational technology? 

3. Is the content germane to the day-by-day functions of beginning reachers? 
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4. Is the content appropriate for entry-level teachers? 

5. Is the content exclusive to the field of industrial arts, or is it more appropriate 
to the Common Examinations? 

6. Is the content presentable in multiple choice format? 

7. Is the content organized to synthesize educational and industrial technology'? 

An analysis of the field of industrial technology by the committee resulted in a con- 
tent outline which represents tlie current direction of the fieJd of industrial arts and 
meets the criteria previously stated. Specifically, the content outline is as follows: 

NTE - Industrial Arts Test Content Outline 

I. Techriical Content 

A. Manufacturing 

B. Construction 

C. Communications 

D. Power and i^nergy 

E. Transportation 

F. Metrology and Material Science 

II. Professional Content 

A. Classroom Management 

B. Continuing Education 

C. Philosophy 

Total Number of Questions — 150 

The content outline provides a means by which specific test questions can be de- 
veloped. Each one of the sub-topics listed in the content outline is allocated a specific 
number of tests. This guarantees that each sub-topic is thoroughly tested. The number 
of test questions does vary, however, depending upon the complexity and importance of the 
subject matter. 

Tlie content outline or test specification serves as a tool which is used to assign test 
committee members and other question writers specific topics from which to generate 
questions. After the questions are written by professionals in the field, they are for- 
warded to Educational Testing Service for a review by a test developer. Once the test 
developer has reviewed the questions, the committee meets once again to review all of 
the questions. During this reviewing process, the committee selects those questions 
which best reflect the t::st specifications. Followingthis procedure, the test is assembled 
by Educational Testing Service and administered. 

Each time rhe industrial arts testis administered, a statistical item analysis is com- 
puted and repi-)rted. Since the quality of the test in of particular importance, test de- 
velopers review the item analysis after each administration to ascertain the statistical 
properties of eich item. The item analysis is also reviewed by the test development com- 
mittee during cheir annual meeting to provide statistical as well as content basis for the 
selection of a particular question for the test. 

The development and use of the industrial arts test is based upon a number of theo- 
retical considerations and assumptions. The purpose of the test is to determine whetlier 
or not an individual has the cognitive ability to answer specific questions related to in- 
dustrial arts education. Any further assumptions linking this cognitive ability to perform- 
ance ability must be viewed with caution. Knowing the recipe for preparing food (the 
prescribed ingredients, the proper amounts of each, when each is to be introduced into the 
mixture, and the conditions under which the preparation should take place) does not assure 
the success of the finished product. This does not mean that cognitive ability is unimpor- 
tant, but the implication is that to use this ability as the sole predicator of teaching 
effectiveness or ability is unjustifiable. The function of a cognitive ability test is to 
supply data on one point of a measurement continuum where the sum of these points yields 
a more reliable and valid index than any one point. 

With this consideration in mind, let us explore the use of the industrial arts test in 
the selection process. First of all, let us expand the concept of selection from what it is 
today, usually a one-shot affair, to a more encompassing concept. The selection process 
as presented herein extends from recruitment to tenure. The selection process as sug- 
gested would consist of such considerations as recruitment, oral interviews, psycho- 
logical testing, minimum competency testing in cognitive and psychomotor access, micro- 
teaching, workshops, and verbal-interaction analysis, to name but a few. Not all of these 
considerations are concerned with measurement per se, but the point of the matter is that 
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if these and other considerations are taken into account and used as part of tlie selection 
process, a more reliable and valid selection program will result. 

In summary, r-ae NTF. — Industrial Arts Test provides a source for determining an 
individual's knowledge concerning industrial technology as reflected in industrial arts 
education. The test is developed by a variety of industrial arts professionals and is con- 
tinually reviewed in an effort to improve both its content and testing properties. When the 
test is used as a selection device, it is recommended tiiat it be used as one point on a 
measurement continuum. Furthermore, it is also recommended that the selection process 
be viewed on a continuum from rec2uitment to tenure. 

Dr. Raymond G. Wasdyke Is an Asscxiate Examiner at Educatianai Testing Service in Princetan, New 
Jersey. 



A New National Industrial Arts Teacher 
Examination— Impact upon Industrial Arts 
Teacher Preparation 

Michael J. Dyrenfurth 

The possibilities and implications of a revised standardized examination in our field 
are exciting. Industrial arts education specifically, and industrial education in general, 
has in our view been neglected and passed over by test developers. Of course, many fine 
efforts have generated individual and specific evaluative devices, but none seem to have 
the potential of the new industrial arts portion of the National Teachers Examination. 

Working from this premise of potential, what are the implications for industrial arts 
teacher educators? In addressing this question, it is imperative to recognize that the 
examination, in its revised form, will represent a substantial change over what a large 
portion of the country thinks industrial arts is all about. Once this is recognized, it be- 
comes apparent that we are again dealing with the dynamics of change in social and pro- 
fessional environments. 

We will not attempt to elaborate the topic of change and industrial arts teacher edu- 
cation, for it has already been the subject of much discussion. Instead, a simplified ver- 
sion of Kurt Lewin's force field view of change is adopted in the attempt to illustrate one 
interpretation of the future of industrial arts teacher education relative to the effects of 
the industrial arts portion of the NTE. 

First, the contention that the industrial arts^rea examination represents a change 
must be supported. As we look closely at the examination's specification, we can clearly 
identify that it represents and solidifies the content thrusts of some major innovative 
programs. For example, the manufacturing and construction categories and the pre- 
processing, processing, and post- processing aspects of the lACP are represented. The 
marketing and distribution portions of the American Industry Project are noted. Some 
of the VICOED con-repts in communication, EPIC (as developed by A. J. Palumbo at 
Bowling Green State University) concepts in energy, ^ower, instrumentation, and control, 
as well as materials science concepts are also evidenced by tlie test specifications. Be- 
cause of the systematic inclusion of these components, the claim is made that the indus- 
trial arts portion of the NTE represents a significant content-base change. 

In addition to change in the specific categories of content, the industrial arts area 
examination also represents a change in the developmental classification. The develop- 
ment of test items was predicated upon a taxonomy that encompassed the various domains 
of learning. Cognitive, affective, and psychomotor domains, and their sub-classifications 
were systematically used to specify the requirements of test items. Consequently, not 
only is the content radically different, but the levels and types of knowledge and perform- 
ance required for success has changed. 

Another force for change, related to the implications of the NTE, is the result of the 
apparent abundant supply of teachers. Formerly, responsible school officials claimed 
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that when a greater supply of teachers became av: they would become more selective 
and choose only the best teachers, thereby imp: education. Unfortunately, and per- 
haps this is due to the present economic situation, willingness to obtain better teachers 
does not appear to be very evident. However, it it; hoped that this premise is incorrect, 
because if that desire is present it represents a needed quest for quality that will un- 
doubtedly manifest itself at all levels of the educational system. It could then be extra*^ 
polated that this demand will be implemented by using the industrial arts portion of the 
NTE as a significant component of the teacher selection process. Should this practice 
be adopted on a wide scale, the potential force for change is tremendous. 

Now after having suggested three influences upon change, their effects can be pursued. 
Using Lewin's model, we can postulate the existence of an educational system being acted 
upon by many forces. The effects of these forces can be determined by a 'Vector-like** 
resolution of their magnitudes and directions. 

It is very likely that such forces will be generated by the NTE. For exaniple, if wide- 
spread adoption materialized, the phenomenon of "teaching toward the exam" may emerge. 
Three specific examples of this phenomenon can be cited: the New York State Regent's 
examinations; the one-time "provincials" administered in Alberta, Canada; and the GRE. 
In each case, the practice of gearing instruction to the examination has been actually ex- 
perienced by the reporters. Students have even been urged to buy old copies of the exami- 
nation or a related handbook of "practice" items. In both cases, these reviews of old 
examinations were accepted normative procedures, and in no way representative of an 
attempt to subvert the system. It must also be recognized that the notion of gearing in- 
struction (and learning) towards an examination may be highly desirable. But in this case, 
the examination had better represent what we as industrial arts teacher educators really 
want to espouse as desirable goals. 

Under these conditions, our model of the force field could then be represented by a 
simple system with one force acting upon it, this force being the gearing of industrial arts 
teacher education programs towards the new content. This, however, is not the case, for 
when closer scrutiny is applied, other forces also become evident. The most obvious of 
these could be the ETS Cooperative Industrial Arts Tests for junior high school students. 
The Seventh Mental Measurements Yearbook (Buros, 1972) contains critical reviews of 
this set of tests. In these. Dr. T.S. Baldwin (University of North Carolina) and Dr. R.A. 
Swanson (Bowling Green State University) suggest that the content of the student exam- 
ination is not generally representative of the innovative curriculum projects. Now it is 
very conceivable that we could have the situation where one force, the NTE, is exerted in 
one direction (or several if the component factors of content and domain are dealt with 
separately) and the Cooperative Industrial Arts Tests are pulling in the opposite direction. 
While the resulting tensions can only be resolved when the relative magnitudes of the 
forces are determined, it is clear that the situation is not conducive to progress. 

Of course, an alternative implication, if in fact the NTE represents acceptable current 
thought, is that the Cooperative Industrial Arts Test be immediately revised. Further- 
more, and many of you have probably experienced the situation, the Cooperative Indus- 
trial Arts Test is not the only force that acts on, our educational system to oppose the 
change represented by the NTE industrial arts portion. Public opinion also seems to lag 
behind what is recommended as desirable practice. The recognition of this force requires 
another systematic activity to counteract it. A likely possibility is a dynamic public in- 
formation system. 

In summary, what can be suggested about the implications of the Industrial Arts Area 
Examination on the educational system? 

1. First and foremost of the prognostications, especially in the light of the inferred 
trend, is the recognition of the likely implementation of this examination. Because of 
this, a great drive among the leaders of industrial arts teacher education must be mounted 
to assess the instrument and assure its compatibility with, and representativeness of, 
current educational aspirations. 

2. It seems likely that all levels, particularly public secondary and teacher education 
programs, must recognize the potential impact of the NTE. 

3. Teacher education institutions probably will develop curricula consistent with 
the technical content synthesized by the examination, and they will do it more rapidly as 
the utilization of the examination is extended. 

4. A similar comment applies to the professional education component of industrial 
arts teacher education programs. 

5. Teacher education programs will probably have to develop, transmit, and require 
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competencies in the areas of public relations and information dissemination. 

6. Upon widespread adoption of the NTE, the character of industrial arts programs 
as practiced in the schools will probably become more consistent with the character of 
the NTE. 

7. It is likely that, as industrial arts teacher educators recognize, and possibly feven 
cause, the content of the lA portion of the NTE to be consistent with their views, tiiey in 
turn will work toward greater use of the instrument. This, of course, would contribute 
to the forces supportive of change. 

8. Further implications specific to each of your environments and systems can be 
added in similar manners. Just remember that in order to effect change, the resolution 
of all rhe forces on your system must result in a movement towards the intended goal, 
and tl'iis can only happen when every restraining influence is systematically counteracted 
by another with effects of opposing directions and greater magnitude. 

Dr. Dyrenfurth is chairman of the Department of Industrial Education^ Valley City State College, Valley 
City, North Dakota. 



Industrial Arts Teacher Education Experience 
in an Urban Setting 

John J* Humbert/ 3rd 

Living in an urban society provides many opportunities for educators to experiment 
with different and possibly innovative programs in teacher education. The urban-suburban 
setting of New Jersey provides an excellent opportunity to work with both population con- 
centrations. Most of the students are from either semi- rural or suburban backgrounds. 
They are not usually aware of the problems that are faced in the urban society and school 
systems. They tend to fearthe unknown. In an attempt to broaden the students' knowledge 
and background, an effort was made to involve them in an urban setting. The experience 
was called an Urban Environmental Study. 

As part of the professional semester in industrial arts of Glassboro State College, a 
study was undertaken to expose the student to the urban environment in New Jersey. 
Arrangements were made with Mr. William Harvey, Coordinator of Industrial Education 
at the Montgomery Street School in Newark, New Jersey, to spend a week studying the 
urban environment, its problems and possible solutions, and to work with the industrial 
arts teachers in the school. The study involved discussions with community leaders, rap 
sessions with students and parents, seminars with various city departments, and an over- 
view of the functioning of the urban environment. 

The 17 industrial arts students who participated in the Newark Urban Environmental 
experience were from suburban and rural backgrounds. Two members of the group had 
urban backgrounds or experience. The urban environmental experience was to acquaint 
the student with the problems faced by the students, parents, and citizens of a large urban 
center. 

The students toured several areas of Newark, which was graphically illustrated by 
the marked contrasts between different areas of the city. They spent several days in the 
Montgomery Street School visiting industrial arts classrooms and discussing school- 
related problems with the staff. Rap sessions were held with model city representatives, 
community affairs leaders, and several other parent and community groups. These ses- 
sions helped the students understand some of the problems and frustrations faced by those 
living and working in the cities. 

The group's reactions varied from somewhat frightened to bored. The first reaction 
of most of the group was: "It was not as bad as 1 had thought." As the week progressed, 
both excitement and depression were evident as the group saw the potential of the situa- 
tion. Depression and frustration were recognized in the size of the problem and in some 
of the attitudes of the teachers which the group had contact with. The group could not 
understand why some teachers just drew their pay and did nothing in the classroom to 
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improve the opportunity offered by being involved in the students' growth and development. 
The over-all student reaction to the urban environmental experience was very favor- 
able. Several said they would want to teach in such a situation; others said, ''Nothing 
doing," Each said that the experience was broadening and of value to them, as they had a 
better understanding of the problems faced by education in the large urban centers. 

One very important point is that the cooperation of Newark School System, the Mont- 
gomery Street School, and their Principal, Mrs. Dorothy Gould, could not have been 
better. It was the feeling of the students and the professor that the entire school system 
and city did an excellent job in all aspects of the urban environmental experience! If any- 
one is interested in working with other urban systems, the cooperation would be just as 
excellent. 

This urban environmental experience is just one of several that are planned or have 
been undertaken byGlassboroStateCollege's Industrial Education Department. We believe 
that these experiences are a valuable part of a professional teacher's development. 

Dr. John J. Humbert, 3rd, Is an Associate Professor of Industrial Education and Technology, Glassboro 
State College, Glassboro, New Jersey 08028. 



Internships and Externships: An Approach 
to Urban Teacher Preparation 

Leslie H. Cochran 
Harold S. Resnick 

The urban school systems with high concentrations of low socioeconomic students 
have been designated as the priority area for American education. During tlie last decade, 
millions were authorized and appropriated to provide new materials, modem equipment, 
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auxiliary personnel, and pre- and post- school programs. In a review of these expendi- 
tures, however, it is hardly surprising that they have done little to solve the deep-seated 
and complicated problems of the inner-city schools. What is even more alarming is the 
distressing fact that after several years of widespread public and professional interest in 
the education of the disadvantaged, most urban school systems are not succeeding in re- 
versing the long-term decay that has culminated in disastrously inadequate programs. 
Numerous proposals and models in industrial education have been developed in an 
attempt to alleviate the situation. Typical among these are the Occupational, Vocational, 
and Technical Program in Pittsburgh; the Galaxy Plan in Detroit; the Correlated Curricu- 
lum Project in New York City; and Training for Families of Skills in Quincy, Massachu- 
setts. While these and other programs have gained varying levels of success, their 
influence, for the most part, has been localized to the immediate areas. Even the most 
successful have been plagued by such system- wide problems as finance, control, segre- 
gation, and teacher restraining. Little leadership has been forthcoming at the state level. 
For example, the Michigan State Curriculum Committee on Holding Power recommended 
changes in four major areas: 

1) Changes in Program 

Improving the instaicfionol program 

Providing part-time employment 

Improving the extra-curricular program 

Providing experimento! ciosses for potential drop-outs 

2) Changes in Pupil Personnel Practices 

Providing occupational information 
Assisting with educational choices 
Identifying potential drap-outs early 
Providing exit interviews for drop-outs 
Provfding follaw-up confaci-s with drop-outs 
Making local drop-out studies 
Improving' school records and reports 

Providing teacher workshops on keeping students in school 

3) Changes in Administrative Procedures 

Reducing size of classes 
Improving transportotion facilities 

Providing time for teacher conferences with potential drop-outs 
Using case confecence opprooch to hold potential drop-outs 

4) Changes in Ways of Working with Parents and Community 

Co-operating in community educational, social, and recreotionol programs 
Taking initiative in obtaining co-operoHon of porents and o^hr.rs in working 

with potential drop-outs 
Working with local business, industry, armed services, and higher educational 

institutions to encourage students to stay in school 
Establishing job up-grading programs in the community 

While these are helpful guides, little change has occurred. 

Despair over inability to correct the serious dysfunctions which permeate the urban 
schools has resulted in expressed doubt that the public schools are capable of undertaking 
the profound reforms which would enable them toprovide adequate educational programs. 
As a result, attempts have been made to: 

1) Develop a competing network of nonpublic schools which might be less resistant 
to change, 

2) Develop "high schools without walls" to provide wider options. 

3) Hire ombudsmen to investigate complaints. 

4) Establish specialized schools and skill centers to more appropriately serve the 
needs. 

These and other suggestions provide new alternatives. They can by no means, how- 
ever, be viewed independently of teacher preparation. While not a panacea, teach 
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preparation is a key ingredient in the reformation of urban education programs. For 
industrial education teacher preparation, it means starting with a totally new orientation. 
Some gains have been made in adapting existing programs to a more "urban orientation"; 
but, for the most part, little progress has been made. In-service experiences are far 
from encouraging and at the best only serve as stop-gap measures. 

The needs of industrial education teachers in this setting are many and varied. While 
some of these parallel qualities can be demonstrated in any learning environment, the 
urban setting places special emphasis on certain characteristics. Furthermore, it re- 
quires a blending and integration of traditional teacher preparation with the practical 
"living environment." The luxury of theory (university) and then practice (student teach- 
ing and employment) can no longer be accepted in dealing with the urban school. This 
need is further illustrated in the 1970 American Council on Industrial Arts Teacher Edu- 
cation Yearbook , which calls for "vastchanges" in the way in which industrial arts teach- 
ers are prepared. Two key elements in the reorientation are the internship and the 
extemship. Before example programs incorporating these two approaches are described, 
focus must be placed on guiding elements that must be inherent in such a program. 

Guides for the Industrial Urban Teacher 

Numerous guides could be presented for the industrial education teacher in the urban 
setting; however, the ten listed belovv' deserve special consideration* 

1) The industrial education teacher must demonstrate specific professional and 
technical competencies. 

2) The industrial education teacher must be flexible and be able to adapt to a variety 
of personal, social, and academic situations. 

3) The industrial education teacher must be extremely capable of dealing with indi- 
viduals. 

4) The industrial education teacher must thoroughly understand the community, 
values, and goals of the urban youth. 

5) The industrial education teacher must possess a wide variety of teaching strategies 
and know the appropriateness of each. 

6) The industrial education teacher must demonstrate humanistic characteristics 
and reveal an interest in the students. 

7) The industrial education teacher must be willing and able to work under less than 
ideal situations while striving to improve the program. 

8) The industrial education teacher must have a broad understanding of the industry 
and be able to reflect it in the program. 

9) The industrial education teacher must utilize the total resources of the community 
to build a total industrially-related program. 

10) The industrial education teacher must be willing to work for students and to sup- 
port their best interest rather than placing them second to pure academic needs or 
administrative convenience. 

INTERNSHIP 

Two innovative approaches to prepare industrial arts teachers for an urban environ- 
ment are in operation at Temple University. Both are designed to provide teaching can- 
didates with the attributes stated above. They are concerned, ho\yever, with different 
clientele and utilize different approaches to achieve the desired goals. 

The internship program is designed for an individual who has a baccalaureate degree 
in an area other than industrial arts and is employed by a school system without appro- 
priate certification. This program combines undergraduate certification requirements 
with a Master of Education degree. The only population this program is designed to serve 
consists of individuals employed by the Philadelphia public schools or surrounding dis- 
tricts who have baccalaureate degrees in non-education areas and who need to meet cer- 
tification requirements. Their employment is a factor of the continued shortage of 
qualified industrial arts teachers both in the Philadelphia metropolitan area and nationally. 
Admission to the program requires the meeting of regular graduate admission in addition 
to successful completion of a departmental interview. Other elements of the program are 
discussed below. 

In-Service Student Teaching 

The individual in this program must register as soon as possible for l-.A. 385 — stu- 
dent teaching or internship — for a period of two semesters. Registration enrollment 
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must be 5 s.h. per semester (total of 10 s.h.) and graduate fees must be paid. 

During this time, the intern attends a weekly student teaching seminar in which such 
activities as micro- teaching, role playing, simulation, organizational problems, and 
curriculum ideas are discussed. A student teaching handbook has been developed for 
use in this class. In addition, each intern is visited betv/een 5 nnd 8 times per semester. 
A.n observation check sheet is utilized and each student p,iven a written report describ- 
ing general laboratory conditions, organization and manaf^ement, safety hazards, and his 
educational program. A carbon copy of these reports is sent to the school principal. 

If a student does not receive a satisfactory grade the first time he enrolls in student 
teaching, he must repeat that semester. An unsatisfactory grade for more than one 
semester will result in termination of his enrollment in the program. 

Technical Competencies 

Since the industrial arts intern did not have a background in industrial arts at the 
undergraduate level, he must enroll in the following undergraduate technical courses to 
meet the basic competencies prescribed in the regular pre-service certification program. 



Ind. Arts 170 - Processing Industriol Moferiols 2 s.h. 

Ind. Arts 171 - Ind. Moter'als for Monufocfuring 2 s.h. 

Ind. Arfs 172 - Ind. Mol-erlols for Consl-rucfion 2 s.h. 

Ind. Arts 180 - Energy Sources ond Conversion Devices 2 s.h. 

Ind. Arfs 181 - Energy ond Power Tronsmission 2 s.h. 

Ind. Arts 182 - Energy ond Power UMlizotion 2 s.h. 

Ind. Arts 190 - Grophic Representotion 2 s.h. 

Ind. Arts 191 - Grophic Reproduction 2 s.h. 

Ind. Arts 192 Computerizotion ond Cybemotion 2 s.h. 

Ind. Arts 270 - Reseorch ond Development 2 s.h. 

Ind. Arts 271 - Plonning for Monufocturing ond Prod. 2 s.h. 

Ind. Arts 272 - Servicing Industriol Products ' 2 s.h. 

Ind. Arts 273 - Simuloting Industry 3 s.h. 



Individuals with a technical background in such fields as engineering may receive 
transfer credit of some of their undergraduate courses to replace some of the technical 
courses listed above. Such credit will be determined by an evaluation of each course, 
conducted by the industrial arts faculty. In addition, competency examinations are offered 
for each of these laboratory courses at the end of the semester preceding the registra- 
tion period for the semester in which the course is to be offered. Individuals who pass 
the exams may pay an examination fee and have the credit placed on their transcript. 
Those students who fail an examination must enroll in this course. 

Professional Competencies 

In addition to the technical coursework and student teaching, each intern must enroll 
in those professional courses designed to provide the basic competencies of the under- 
graduate program. Since all courses are at the 300 level or above, graduate credit may 
be received. These courses are as follows: 



Gen. Ed. Psych 531 - Leoming Theories ond EducoVion 3 s.h. 

Gen. Ed. Psych 541 - Concepts in Humon Development 3 s.h. 

Found, of Ed. 371 - Sociol Foundotions of Education 3 s.h. 

ind* Arts 381 - Lob Orgonizotion ond Monogement 3 s.h. 

Ind. Arts 382 - Princ. ond Proc. of Ind. Arts 3 s.h. 

Ind. Arts 383 - Curr. Construe, in Ind. Arts 3 s.h. 

Ind. Arts 384 - Methods of Teoching Ind. Arts 3 s.h. 



Graduate Requirements 

In addition to the 21 s.h. of courses specified in Section IV, each intern must enroll 
also in those additional courses required for completion of the Master of Education De- 
gree. These courses are as follows: 

Voc. Ed. 507 - History ond Philosophy of Voc. Ed. 3 s.h. 

Voc. Ed. 950 - Reseorch in Vocotior>ol EducoVion 3 s.h. 

One groduote-level elective 3 s.h. 



361 



EXTERNSHIPS 



The extemship is a program by which pre-service industrial arts undergraduate 
students may acquire their technical competencies in Philadelphia public schools working 
alongside industrial arts teachers and students in selected junior and senior high schools. 
Students are placed in a school setting much as they would be for student teaching. Their 
primary goal, however, is tlie acquisition of technical rather than pedagogical skills. 

Since the Temple University industrial arts program is based upon occupational 
clusters, the student rotates through all the laboratories in a given cluster for one semes- 
ter. Thus, a student enrolled in an industrial materials extemship for one semester 
(twelve semester hours of credit) would spend 24 contact hours per week in the various 
laboratories of a school related to industrial matei'lals. This experience is augmented 
by a weekly seminar held on the Temple University campus and additional technical work 
as may be needed by the student on the university laboratory support facility. Each co- 
operating teacher in the public school receives a tuition waiver form for three semester 
hours of credit for each semester of his participation in the program. A maximum of two 
university students may work in a public school facility at any given time. Thus, a co- 
operating school with five industrial arts teachers could accommodate up to 10 Temple 
University extems. Since a full-time extemship supervisory load for a university pro- 
fessor has been established at 20 extems, one university supervisor can devote his full 
efforts to the activities of extems at two site locations. 

To insure a valid experience for each extern, competency lists for each cluster are 
under development. Utilizing these tests, the exterri, the university supervisor, and the 
cooperating teacher can maintain an accurate record of the progress made. by each extern 
and work on areas pf deficiency. If an area of deficiency develops and no equipment at 
the local school is available to provide the needed technical skills, the extern acquires 
these competencies by working on equipment available in the university-based support 
facility. 

liacii student at Temple University rotates through three extemships: industrial 
materials, power technology, and visual communications. In addition, other laboratory 
courses are provided on campus to extend technical competencies and provide experiences 
in other innovative programs. 

The role of each of tlis individuals involved in the extemship has been defined as 
follows: 

Role of the Student 

1. Acquire competencies on the competency list provided through 

— observing teacher demonstrations 

— participating in lab activities with public school students 

— receiving instruction from Temple University supervisors 

— participating in independent study and individualized instruction 

— participating in additional technical activities utilizing the university 
support facility 

2. Provide paraprofessional support to the teachers as technical competencies 
are developed. 

3. Attend scheduled seminars for additional instruction, evaluation, and tech- 
nical skill development. 

4. Maintain a daily log of activities conducted. 

5. Develop notes, materials, and learning packages to use when in his o\vn 
teaching situation. 

Role of the Public School Teacher 

1. Provide instruction in the basic technical skills 

— as an integral part of his regular classes 

— through additional attention as needed 

2. Meet with the Temple University supervisor to assess each student's prog- 
ress and growth. 

3. Provide some pedagogical skills and use the students in a differentiated 
staffing capacity. 

4. Verify student progress on the competency lists. 

Role of the Temple University Supervisor 

i., Develop competency lists of technical and pedagogical tasks to be achieved 
by each student. This list must include the competencies for the Philadelphia 
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examinations for employment of industrial arts teachers. 

2. Develop and maintain a working relationship with the school system staff. 

3. Supervise each Temple University student 

— assess progress 

— provide supplemental instruction 

4. Heview student logs and maintain separate anecdotal records. 

5. Remove students from situations as needed. 

6. Conduct scheduled seminars for additional instruction and evaluation, 

7. Provide additional technical support at the campus facility. 



A Sample Program 

Geneial Educofton 48 s.h. 

A. Humanities 6 s.h. 

B. Social Sciences 6 s.h. 

C. Natural Sciences and Mathematics 6 s.h. 

D. Human Performance . . » 6 s.h. 

E. Electives 24 s.h. 

Professtonal Educarion 80 s.h. 

A, General Professional Educotion , 11 s.h. 

Ed. Psychology 101 - Hymon Development ( 4 cr) 

Ed. Psychology 102 - Prtnciples of Learning . . , . ( 4 cr) 
Ed, Foundations 201 - Social Emphasis ( 3 cr) 

B. Industrial Arts ProFessronal Educafion Sequence 19 s.h, 

Ind. Arts 382 - Prin. & Prac. of Ind. Arts ( 3 cr) 

Ind. Arts 383 - Curr, Construe, in Ind. Arts ,..,.( 3 cr) 
Ind, Arts 384 - Methods of Teaching Ind, Arts . . . ( 3 cr) 
Ind. Arts 385 - Student Teaching or Internship . , . (10 cr) 

C. Industrial Arts Technical Core 43 s.h, 

ind. Arts 172 - Ind, Material For Construction , , , ( 2 cr) 

Ind, Arts 181 - Energy & Power Transmission , , , , ( 2 cr) 

Ind, Arts 273 - Simulating Industry ( 3 ^,r) 

Ind, Arts 290 - Ind, Materials Externshlp {1 2 cr) 

Ind, Arts 291 - Power Technology ExVemship , , , , (12 cr) 
Ind, Arts 292 - Visual Communi:;, Externship , , . . (12 cr) 

D, Industrial Arts Elect! ves v 7 s.h. 

Competency Lists 

As a relatively new program at Temple University, industrial arts was established 
with a competency-based approach. Consequently, it must be shown that the competencies 
acquired through the externship would equal those provided through formal courses that 
would be equated to the externship. This is accomplished through the development of 
detailed check lists, specifying the precise tasks that emanate from each bro ad^ based - 
competency. Although such an exhaustive list is not yet available, the following behavioral 
tasks are a few samples that relate to several broad competencies. Following continued 
implementation of the externship model, these tasks will be further refined and developed 
for use by the students, cooperating teachers, and supervisors, 

industrial Materials 

Given an industrial material, each teacher will describe the initial extraction and re- 
finement of die raw materials that were used to produce this industrial material. This 
will include such materials as forest products, both ferrous and non-ferrous metals, 
plastics, textiles, ceramics, and concretious materials. 

Describe the extraction, refinement, and controlled production of sizes of the following mate- 
rials; Ferrous metois, non-ferrous metals, hard and soft woods, thermoplastics and thermo- 
setting plastics, natural inorganic materiols, synthetic inorgonic moterials, miscellaneous 
natural organic materials. When possible, production of these materials will be simulated in 
the laborator/. Describe procedures by which these materials can be identified, where they 
can be purchased, and their cost. 
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Given an industrial material, each teacher wili conduct tests to determine the struc- 
ture and characteristics of that material. Examples of these characteristics include; 
hardness, color, texture, density, plasticity, conductivity, ductility, malleability, corro- 
sion resistance, acidity, aikalinity, etc. 

Conduct tests an the fallowing testing machines: a) Universal, b) Brinnell, c) Rackwell, 
d) Sclerascape using samples af materials appraprfate ta the particular test equipment. Samples 
will be prepared by the students using appropriate mixing, combining, Farming, separating 
processes ond by chonging properties by hard curing, tempering, onneoling, or other methods, 

Bosed on results of tests, moteriols will be compared to determine tensile strength, modulus of 
elosticity, compressive strength, hardness, weight, and so on. 

Visual Communiccrtions 

Each teacher will state the implications of visual communications on commerce, 
aesthetics, his daily life, industry, and education. 

Each teacher will state the historical aspects of visual communications, its chron- 
ological evolution, the current need for visual communications, and the allied and related 
industries related to the visual communication complex. 

Given an object, each teacher will develop a representation of that object using signs, 
symbols, alphabet, and dimensions acceptable in the graphics industry. The representa- 
tion must be accurate and to tolerances so that another individual could make the product 
from the drawing. Use of orthographic projection, isometrics," pictorials, and renderings 
will be included. 

A. Sketching (Technical) — execute one each 

1. Isometric 

2. Oblique 

3. Orthographic 

4. Working sketch 

B. Alphabet of Lines — execute 
L» Multiview Projection 

a. Orthographic 

b. Working Drawings 

c. Assembly Drawing 

d. Exploded Drawing 

2, Axiometric Projection 

a. Isometric Projection 

b. Isometric Drawing 

3. Oblique Projection 

a. Cavalier 

b. Cabinet . 

Power Technology 

Each teacher will state and demonstrate the sources, characteristics, and. uses oif 
each of the following energy sources: muscle, wind, water, fossil fuels, heat, light, sound, 
friction, magnetism, piezoelectric effect, chemical, and nuclear. 

Given o bosic AC ond DC power source, eoch student will develop meosufement techniques 
encompassing the use of basic electricol test equipment such os o VTVM, VOM, Oscilloscope, 
tube tester, signol generotor, ond oscillotors* 

Students will investigate input and output charocteristics ond meosurement of prime movers ond 
power such os horsepower, torque, vpm, ond efficiency. 

Students will opply the principles of operotron of selected extemot combustion engines to the 
design ond fobricotion of o minioturtzed prime mover. 

In summary, the internship and extemship programs described present only two 
alternatives to be considered in the preparation of urban industrial teachers. Various 
other options are available and need to be developed to provide wider alternatives. Re- 
gardless of the proposal, however, emphasis must be placed on the illustrated guides and 



364 



bringing together the university and the urban community in the development of a partner- 
ship in the preparation ol all teachers for the urbaa setting. 

Dr. Leslie H. Cochran teaches in the Department af Industrial Education and Technology, Central Michi- 
gan University, Mt, Pleasant, Michigan 48858. 

Dr. Harold 5. Resnick teaches in the Department of Industrial Education, Temple University, Philadelphia, 
Pennsylvania 19122. 
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Toward a Rationale for the Study of Technology 

S, F. Kasprzyk 



'*The important thing on which we are all agreed is the critical need for industrial 
arts to reflect the technology.'* So states William E. Warner in a recent reprint of the 
Ohio State University curriculum proposal which in 1947 introduced the concept of tech- 
nology into industrial arts education.^ 

Since then, and more notably during the past decade, reference to technology in the 
industrial arts literature has been so frequent that perhaps we in the profest^ion do agree 
that industrial arts ought "to reflect the technology." At the same time, curiously, there 
appears to be little if any evidence to indicate that "we are all agreed" on \vhaT"ever it is 
that industrial arts ought 'to "reflect" when we say the industrial arts ought "to reflect the 
technology.'*. In view ot the seeming paradox, perhaps there is a critical i. . I for the 
profession to reflect upon (i.e., give serious consideration to) and make explicit the ra- 
tionale (the underlying principles) for its technology-centered conceptions of indurtrial 
arts education, and thereby justify the basic assumption that industrial arts ought to 
center on the study of technology. 

The fundamental task in working toward a rationale is conceptual clarification, witli 
priority given to tlie central concept — technology. Needless to say, the common diction? 7- 
type definition will not do. For to be of epistemic value, the concept of technology ne.ds 
to be located and defined within a theoreticalframework of interrelated concepts, a frame- 
work which can be used to identify a unique body of knowledge for industrial arts educa- 
tion. What is needed, then^ is a functional definition. 

In order to establish a basis for a ruminating discussion on the concept of technolog}' 
and its significance in working toward a rationale for industrial arts education, let us 
take a look at one such definition, one that was developed by Harold G. Cassidy of Yale 
University-2 it will be presented here in its barest essentials merely to show how the 
concept of technology is located and defined in the context of related concepts. 

1. Cassidy locates technology in a conceptual scheme according to which "the arts'* 
and "the sciences" constitute the universe of human knowledge. His basic assumption is 
that "all the practical things that we do or that we experience have been influenced by 
efforts that may be classed as humanistic (the arts) or scientific." (I) 

2. The terms 'art' and 'science' refer to the various activities engaged in by artists 
(painters, poets, musicians) and scientists (physicists, chemists, biologists) "as we ob- 
serve them," Cassidy says, "from the results they obtain, and from what they are doing 
and how." (9-10) 'The arts* and 'the sciences,' on the other hand, are terms generalized 
from the various disciplines "that are embodied in college and university departments of 
instruction.*' (10) The arts and the sciences may be visualized as constituting the halves 
of a circle, with literature, the fine arts, language, and logic occupying positions on one 
half of the circle, and the physical, biological, so;:ial, behavioral, and policy sciences 
occupying the other. Somewhere between these disciplines, Cassidy locates history at a 
point opposite mathematics; these disciplines, he says, have a place in both, the arts and 
the sciences. (See Figure 1) 

The visual representation, Cassidy insists, should not be interpreted "too literally" 
for, aside from suggesting a "connectedness" between the disciplines, it is intended only 
to show "that the field of knowledge and experience comprising the arts and sciences is 
a continuum.** (11) 

3. All of the disciplines which constitute the field of knowledge and experience are 
characterized by three related and overlapping "types'* of activities: "Analytic, syn- 
thetic, and reduction to practice." (21 ff.) Analytic activity involves observing, -naming,, 
and reporting observations, and tlie accumulating and classifying of resultant data from 
artistic and/or scientific experience. Synthetic activity involves searching for connec- 
tions and relationships among the accumulateddata, hypothesizing, theorizing, and formu- 
lating laws on the basis ofthe discerned connections and relationships. Synthetic activities 
are conducted via two processes: inductive and deductive. The process of bringing to 
light new knowledge, new discoveries (i.e., previously unknown elements, properties, and 
their behaviors), is the inductive process; the process of synthesizing the data, formulat- 
ing theories and deducing laws therefrom, is inductive. The activity which seeks to 
validate the theories and laws in practice, or aims to apply them to utilitarian ends, 
Cassidy refers to as reduction to practice. (21 ff.) 
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Figure 1. Definition of the Sciences and the Arts. 
(From The Arts and the Sciences , p. J \) 

Analysis and synthesis are constant ongoing activities in the arts and the sciences. 
Emphasis on synthesis, according to Cassidy, defines philosophy, whereas reduction to 
practice defines technology. All of the disciplines are interrelated, and every discipline 
involves **the pursuit of all three activities." (24) The interrelations of the three types 
of activities are explainable in the framework of Cassidy's second visual model, which 
he names the ''continuum." (See Figure 2) 
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Reduction 
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Figure 2. Continuum. The university is diagrammed in terms of disciplines on the surface of a sphere. 
The disciplines which are used to define the arts and the sciences are arranged in a be)t about the 
equator. (From The Arts and the Sciences , pp. 24 & 148). 
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4< From Cassidy's model of the continuum, it may be inferred that every discipline 
has its philosophical and technological dimensions: for every art there is a philosophy of 
art and a technology of art; likewise, for every science there is a philosophy of science 
and a technology of science. The confluence of all the arts and sciences at the upper pole 
of the sphere depicted in Figure 2 represents general philosophy; at the lower pole, gen- 
eral technology. Together, the arts, the sciences, the philosophies, and the technologies 
constitute **the four divisions of the continuum of knowledge as they are exemplified in 
the university." (24) None of the disciplines **is exclusively technological or analytic 
or synthetic," Cassidy notes: 

Thus, if engineering were a discipline which taughf on!/ fhe application of knowledge, it 
would not belong in a uni versify but in a trade school; it would be not a technology but a 
craft or technique. The same appliies to writing, taw, medicine, and other technologies. What 
gives the technologies equal status with the arts, sciences, and philosophies ts that they in- 
clude the analysis and generalization of their own principles and the utilization of these to 
control and refine their proctice. This is why reseorch is emphasized in all the technologies: 
research is a term for the application of anal/sis, synthesis, and reduction to practice in a 
pioneering way. (24-25) 

The foregoing analysis of Cassidy's theoretical model, coupled with the citation, suf- 
ficiently clarifies his conception of technology. Whether one accepts or rejects his thesis 
is a course irrelevant to the purpose for which it was presented here: namely., to show 
how one writer defines technology in the context of related concepts. 

In any event, several pertinent observations can be gleaned from the arialysis to 
furnish a basis for a ruminating discussion on the concept of technology. Note that tech- 
nology is defined as a kind of human activity framed in a theoretical model of academic 
disciplines; because the definition is theoretically conceived, tiie theory furnishes the 
rationale for justifying the place of technology among the disciplines; in itself it is not a 
discipline as such, but has a place in all disciplines; technological activity can be distin- 
guished from other activities by its "reduction to practice" function; as such, it differs 
markedly from the kinds of activities engaged in by "artists," "scientists," and "tech- 
nicians," (5) so-called. This distinction, often ignored by elucators and writers, is of 
paramount importance in working toward a rationale for the study of technology in indus- 
trial arts education. 
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The Industrial Technologies: Identification and 
Implementation 

Rex A. Nelson 

Numerous attempts have been made to identify the industrial technologies. Many of 
these efforts attempted to place an emerging knowledge area, technology, into existing 
knowledge areas. Even with these numerous attempts, the industrial arts area still has 
not identified its role or obligation in relation to technology. 

This paper will begin by identifying the differing aspects of technology; second, a 
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perspective of the industrial technologies will be developed; and third, the technological 
activities of industry will be identified for implementation. 

Technology today is identified as the instrument that man uses to insure his chances 
of survival and dominance in the environments. Man has utilized technology in a manner 
similar to his use or misuse of other tools. In technology he found an instrument which 
he could use to meet the challenge of his environments to bring about changes in these 
environments to satisfy his needs and wants. Man has used technology at random when- 
ever he desired to change the environments and, in essence, misused technology. 

Man's - second reaction to technology can be likened to that of a man who is casually 
using a hammer to drive a nail and hits his finger. The man's usual response is to curse 
die hammer and blame it for hurting his finger. Within the past decade, man has been 
blaming technology, his instrument for changing his environments to meet his needs and 
wants, for injuries to the environments caused by his mis-direction of the instrument. 

Man is presently beginning to recognize technology as his instrument for purposefully 
changing his environments. Man also is beginning to realize that without technology he 
would be little more than another animal in rfie environment. Consequently, man is plac- 
ing himself at the center of responsibility for his instrument, technology. Both man and 
technology are seen as a part of man's reaction to situations which confront him in his 
environments. These environments are identified as: (1) the natural, biotic, or living, 
environment, consisting of plants, animals, micro-organisms, etc.; (2) the psychic en- 
vironment, consisting of the mental, emotional, spiritual, or mind of man; (3) the social 
environment, consisting of the interdependent nature of man; and (4) the physical, abiotic, 
or non-living environment, consisting of air, water, minerals, man-made objects, etc. 

Man responds to situations he faces in these environments through systematic proc- 
esses. He investigates his environments and makes discoveries about them from which 
he develops techniques to utilize these discoveries to satisfy his wants and needs. 

When several techniques are developed to utilize a discovery, man is placed in the 
position of having to make a decision about which technique to use to satisfy a want or 
need. The decision to use or not use a particular technique is made by man, regardless 
of whether or not the technique and decision are later found to be right or wrong. 

Once man makes the decision to utilize a particular technique in a given situation, 
he has the opportunity to make an application of the technique to purposefully change the 
situation, and to perfect the application through practice. 

These four elements — discoveries, techniques, decisions, and application — comprise 
a system by which man reacts to situations he faces in his environments. 

In order for man to carry on this system of taking action in environmental situations, 
he must have knowledge areas which parallel the elements of discoveries, techniques, 
decisions, and applications. They would have to be included in the educational system, 
since any educational system involves knowledge in one form or another. The element of 
environmental discoveries may be paralleled with the knowledge area of the sciences, 
where man is observing and classifying facts in and about his environments; the element 
of the techniques man develops to use discoveries derived from his environments may be 
paralleled with the knowledge area of the technologies, where man is using knowledge to 
develop techniques for purposefully changing his environments; the element of making 
decisions aboui which technique to use to satisfy a need or want may be paralleled with 
the knowledge area of the humanities , where man is determining the human attributes and 
qualities of his reactions to the situations he faces in his environments; and the element 
of application of the technique which man has decided to use to satisfy a need or want 
may be paralleled with the applied arts, where man is applying knowledge and perfecting 
skills to make or do things to satisfy his wants or needs. 

The topic being discussed here is directly concerned with the technology knowledge 
area. The other three elements andparaJlelkiiowledge areas are included simply because 
they interrelate with technology in sys'.ems that man uses to take action in situations he 
faces in his environments. 

In recent years, man has been abruptly confronted by technology because of the gross 
potential of technology and the numerous techniques from which he must make decisions. 
With the massive and multiple technologies, man finds himself in the position of having to 
make decisions before techniques are placed into practice rather than taking the attitude 
of wait and see. 

This confrontation has resulted in three unacceptable views of technology. The first 
view identifies technology as an unmitigated curse to mankind. The second view identifies 
technology as an unalloyed blessing without blemish. The third unacceptable view is 
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apathy, simply claiming that technology is either a force of its own or unworthy of man's 
attention or concern. 

Man is beginning to take a more knowledgeable view of technology, recognizing that 
techniques or technologies are but an instrument to be utilized in bringing about purpose- 
ful changes in the environments and that only an ignorant man places the blame for his 
actions on the instrument he uses. 

Since technology is frequently referred to as applied science, it would only appear 
logical that there must be a technology which parallels each of the sciences. There must 
be a technology identified with: (1) the natural (biotic) sciences; (2) the psychic sciences; 
(3) the social sciences, and (4) the physical (abiotic) sciences. Consequently, there is: 
(1) a natural technology: "Man's purposeful pursuit of changes in techniques for that part 
of the environment which includes purely natural (biotic) factors, including man"; (2) a 
psychic technology: *'Man*s purposeful pursuit of changes in techniques for that part of 
his environment which includes purely emotional, mental, and spiritual factors"; (3) a 
social technology: ''Man's purposeful pursuit of changes in techniques for that part of 
his environment which includes the cooperative and interdependent nature of man factor;" 
and (4) a physical technology: "Man's purposeful pursuit of changes in techniques for 
that part of the environment which includes purely physical (abiotic) factors, including 
man-made objects." 

To complete the illustration of the systems man uses to react to situations he faces, 
a parallel set of decisions or humanities and a parallel set of applications or applied arts 
for each of the environments would have to be identified and described. These knowledge 
bases, the sciences, humanities, technologies, and applied arts, not only establish a sys- 
tem which man uses to take action in situations he faces in his environments, but also 
are identified with the four major discipline areas of knowledge in education. 

Evidently the entire system of man's actions in the situations he faces cannot be 
discussed in a paper designed to identify only the industrial technologies. Consequently, 
the question arises as to where the industrial technologies exist ia the knowledge area of 
technology. They probably would he derived from the physical (abiotic) technology, 
especially the man-made part of the physical technology. Consequently, the focus of this 
paper becomes an examination of industry, a situation which faces man, to identify the 
industrial technologies. Industry also involves the sciences (discoveries), the humanities 
(decisions), and the applied arts (applications). 

Industry as discussed hereinJs defined as: 

A group of productive proftf-moking enferprises or orgonizoMons that hove o similor ^echno- 
logicol structure of production ond thot produce or supply technicolly substitutoble goods, 
services, or income(l). 

With technology identified as a part -^f the system man uses to take action in situa- 
tions he faces in his environments, and with industry defined and identified as one of the 
situations man faces, the technology of techniques that are utilized by man to bring about 
purposeful changes in and with industry may be identified. Techniques of industry, like 
techniques in other situations of man, are nownumerous and have the potential of massive 
impact upon man, his situations, andhis environments. Consequently, the industrial tech- 
nologies must be carefully examined and knowledgeable decisions made before industrial 
techniques are placed into practice. 

Since the definition of industry states that industrial organizations have **a similar 
technological structure of production," an examination of this technological structure 
would identify the industrial technologies. 

One of the first techniques involved in any industrial enterprise is its organizational 
structure. This may be changed purposefully in order to change the enterprise, the 
product, or the benefit to man. Consequently, the similarities and differences of tech- 
niques for industrial organization are identified as one of the major industrial technolo- 
gies. 

Additional major technologies or techniques of industry may be identified with other 
major activity areas of industry. A model of these major activity areas has been de- 
veloped by the Association of Consulting Management Engineers. (2) Evidently the objec- 
tives of an industrial enterprise are carried out through these major activity areas which 
also bring about purposeful changes in the enterprise, its objectives, and operations when 
the occasion or need arises. 

Consequently, besides the technique of bringing about purposeful changes in an Indus- 



trial enterprise by changing its basic organizational structure, there are the techniques of 
changing its actions through techniques of industrial management; research and develop- 
ment; production; marketing; financing; personnel administration; external relations; and 
legal techniques. Since they are being used to bring about changes in the functioning of 
industry, these techniques must be recognized as the major industrial technologies. 

There would be numerous subtechnologies within each of these major technologies. 
Industrial man is constantly having to make decisions about which of these techniques 
should be used to bring about purposeful changes in the enterprise or its functions, before 
the technique is placed into practice. 

Since industrial arts lays claim to a study of industry, it would appear that industrial 
arts would be negating its responsibility to learners and to the society to which it is con- 
tracted if a study of the totality of industry as it faces man was not presented to learners. 
Consequently, it becomes an obligation of industrial arts to engage the total equation of 
man and his actions in and with industry, an equation which includes elements of each of 
the four major discipline areas: (1) sciences (discoveries in the environments as they 
relate to industry); (2) the technologies (techniques by which man utilizes discoveries to 
bring about purposeful changes in and with industry); (3) the humanities (the decision- 
making processes which are utilized by and impinge upon industry); and (4) the applied 
arts (practices by which man places selected techniques into process to make man-made 
objects to satisfy his wants and needs.) 

The necessity of implementing these elements of industry in education, specifically 
the industrial arts area, cannot be over-emphasized. Industrial arts has contracted with 
the society, the educational system of the society, and most of all with the learners, to 
make a study of industry available through the educational system. If industrial arts 
does not pick up its responsibilities for the totality of industry, including its technologies, 
then industrial arts is neither fulfilling its educational contract nor realistically assisting 
future participants In a society which includes industry to make choices regarding their 
role in or with industry. Furthermore, industrial arts must engage the full equation of 
the situation man faces with industry in order, for future man to be knowledgeable of 
Industrial discoveries, developa maximum ofindustrial techniques from these discoveries, 
make and accept the responsibilities of decisions related to industry, and to place the 
techniques of industry into practice based on human attributes and qualities related to 
these techniques and practices. 

SUMMARY 

It is my belief that industrial arts can best implement the elements of industry by 
emulating industry in an educational setting, based on a continuum of a study of industry. 
I see little problem in identifying industrial arts with, or accepting, the msijor activity 
areas, functions, and sub-functions of the industrial model developed by the Association 
of Consulting Management Engineers, Inc. (2). The largest problem exists with industrial 
arts educators who want to argue about whether or not this model is representative of 
industry. Ivly usual answer to these skeptics is to encourage them to argue with the Con- 
sultants. If the Consultants change their model based upon the educators' argument, then 
I will also change my acceptance of the model. But, as a teacher who is interested in 
bringing 9. total study of industry to learners at all levels, I still have the educational 
problem of implementing an educational continuum for the body of knowledge of industry, 
to meet the needs of learners as they grow in their need for knowledge of industry. 
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Technological Literacy: The Central Focus 
of Industrial Arts Education 



C. Dale Lemons 



"industrial Arts and the Challenge af the Urban Society" 
"Industrial Arts in a Changing Society" 
"Industrial Arts and Space Age Technology" 
"Man/Society/Technology" 
"Where The Action Is" 
"New Concepts in Industrial Arts" 

"Industrial Arts and Technology — Post, Present and Future' 



II 



1973 
1972 
1971 
1970 
1969 
1968 
1967 



These titles are the tJ*emes for conferences of the American Industrial Arts Associa- 
tion since 1967, all of which indicate dynamic, positive attitudes for industrial arts edu- 
cators. They further suggest sensitivity to the environment in which we live — a search- 
ing for the most critical needs to be met through edu'catioii.. This has been the history of 
industrial arts. Just as the world in which we live has become more complex and tech- 
nically sophisticated, so has industrial arts continued to change to meet the challenge. 
The questions are have we changed rapidly enough and have the changes occurred with 
objectives clearly defined. Any change has direction, but only when that direction is 
clearly toward an identified and defined objective can progress be measured. 

It is not my intent in this paper to clearly define the objective, but to identify that 
objective. I shall attempt to present a rationale for the position that the central focus of 
industi'ial atts is technological literacy. This 1 shall do by examining, briefly, our his- 
torical heritage, contemporary concerns in a technological society, and the need for 
preparing youth to function effectively in a technological, democratic society of the futxire. 

In developing this rationale, it is essential that certain terms be clarified in a con- 
text of this topic. Most important is that you understand to what 1 am referring when 
using the term "technological literacy." The term technology alone has been used in 
so many different contexts that it does not clearly communicate, or communicates poorly. 
Commonly, it is used simply to include hardware, whereas others use it to include all 
of man*s application of knowledge. It is no wonder then that confusion exists about the 
meaning of the term when used by any individual. Therefore, let me spend just a few 
minutes to explore what is meant by technology. 

Delmar Olson has defined technology by providing some of its identities. The follow- 
ing are a few of these identities of technology. 

Technology is the material culture. It is the total of what man knows and does with mcr trials. 
It has a history as old as pre-mon and a future as great as man*s imagination. Technology is 
man creating his own environment on earth, in air, in space, and in the sea, enabling him to 

live where he will Technology is man expressing himself v/ith materials, tools, machines, 

and energies . « . . (12, p. 34-35) 

A dictionary definition of technology is "the totality of the means employed to provide 
objects necessary for human sustenance and comfort." (17, p. 905) In most readings 
about technology, reference ismade to the "material culture;" however, a more generally- 
accepted definition would include not only the objects but the services provided. 

The Industrial Arts Curriculum Project staff equated technology with praxiology and 
used the latter term to mean "the science of the application of knowledge to practical 
purposes." (16, p. 33) This was interpreted not only to include the application of knowl- 
edge but also the "knowledge of practical action." 

Considering all these variations and interpretations of the term, not to mention the 
many not discussed, it is hazardous to suggest one concise definition that will communi- 
cate accurately to all. Nevertheless, 1 do suggest the following as a working definition. 
Technology is man's employment of physical or intellectual aids to provide objects or 
services for human needs and wants. 

The term literacy is not as controversial as technology and is generally understood 
to mean having the ability to read and write. As used in the context of "technological 
literacy," however, the fuller meaning of being educated is intended. Therefore, the 
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tetm "technological literacy" is defined as being educated about technology. If one is to 
be educated, it follows that there should be a reason or purpose for the education, and 1 
suggest that this purpose is to understand man/society/tecbnology relationships as is 
essential to effective citizenship in a technological, democratic society. 

The historical bases for this position are quite clear to me, but to recap briefly tlie 
evolution of industrial arts education may be helpful. This development shows tliat indus- 
trial arts educators have been sensitive to the changing needs of our society, even if 
somewhat slow in effecting change in the programs. In the United States, manual training 
was implemented as a result of the impact of industrialization on our society — I'eflecting 
a desire to develop manipulative skills related to the mechanical trades and rfius add a 
new dimension to the education of boys. This sterile and mechanistic approach to instruc- 
tion was later criticized by leaders in the field as failing to provide opportunities for 
creativity and design, and "manual arts" ushered in an era of thing-making. 

Industrial arts then developed as a study of the elements of industry and was recom- 
mended for all youth. The interpretation of the goals of industrial arts varied considerably 
and still does. Dr. Kenneth Brown, in an excellent article in the February 1973 issue of 
Man/Society/Technology , identified three concepts of industrial arts: 

1. Manual Training, the mechanical trades, Russian in origin, focused on the village 
trades of 19th century Europe and oriented to the past, with the centraJ theme 
of tool skills and job performance. 

2. American Industry — American in origin and focused upon the elements of Amer- 
ican industry. This he described as oriented to the eternal present, with the 
central theme of understanding the organization and operation of industry. 

3. The Technology — American in origin and focused upon the study of industrial 
technology. It is oriented to the span of human history, the central theme being 
concepts and principles in transforming materials and energy. (2, p. 211) 

1 think that if we examine programs across this country, examples of all three con- 
cepts can be found, with perhaps more of manual training than technology. Program 
implementation follows considerably bv'^hind the thinking of leaders in our field. An ex- 
cellent example of this may be observed in Frederick Bonser's definition of industrial 
arts as stated in the early twenties, 

. . . industrial arts is a study af the changes made by man in the farms af materials ta increase 
their values, and af the prablems af life related ta these changes. (1, p. 3^ 

Although many definitions have been developed since that time with more specific refer- 
ence to the content of study, few, if any, have improved on the challenge to us. With a 
contemporary interpretation of "materials" and of "the problems of life related to these 
changes," this definition could easily be saying man/society/technology. Compare 
Bonser's definition with that offered for discussion in the Guidelines for Industrial Arts 
in Career Education . 

Industrial arts educatian is that subject which pravides appartunities far all students fram ele- 
mentary thraugh higher educatian ta develap an understanding abaut the technical, cansumer, 
accupotianol, recreotlanal, argan'zatianal, managerial, social, histarical, and cultural aspects 
af industry and technalogy. Furthermare, it is a pragram whereby students acquire Industrial- 
I'echnical knawledge and ski))s thraugh creative and prablem-salving learning experiences 
Invalving such activities as experimenting, planning, designing, canstructing, evaluating, and 
using tools, machines, materials, and processes. (6, p. 7) 

1 am not suggesting a crkicism of either, but merely observing that the earlier defi- 
nition provided the opportunity to cover all that is stated in the latter and perhaps more. 

Nevertheless, as leaders of the profession have maintained sensitivity to changing 
technology, society, and educational theory, so It should continue. Therefore, if current 
and emerging technology, societal condijlons, and educational theory are carefully ex- 
amined, I believe that it would be evident that the central focus of industrial arts should 
be on man/society/ technology' or technological literacy. 

While I recognize that in a group as cognizant of the importance of teclinology as you 
are there is little need to explore it further, permit me to ac* Iress a few remarks toward 
relationships. Juergen Schmandt, Associate Director of the Program on Technology and 
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Society, Harvard University, stated that. 



Man is a technological being. Technology is a necessary condition of human progress. (13, p.l) 
Ue further said, 

. . . that technological change leads to social and institutional change. Technoioglcai inna- 
votlon is |ust the first step in a long chain of innovations. (13, p. 13) 

Alvin Toffler, in presenting the accelerative thrust of technology, stated. 

It is vital ta understand, moreover, that technological innovation does not merely combine 
and re-comblne machines ond techniques* Important new mochines do more than suggest or 
compel chnnges in other machines— they suggest novel solutions to social, philosophical, even 
personal problems. They alter man's total intellectual environment— the way he thinks and 
looks at the world. (15, p. 29) 

With this recognition of thepowerandimpactof technolog>' on man and in our society,, 
what then is the problem? 1 tliink we would agree that not all are cognizant of tlie magni- 
tuae of technological development nor acceptant of the value of technology to the societ>\ 
In fact, evidence exists that many in our country are technologically illiterate, and this 
includes the leaders of our country. Dr. Abraham Fischler, President of Nova University, 
in addressing the Southeast MAN/SOCIETY/TECHNOLOGY forum, stated, 

Little did I realize that five years ago there was not one scientist sitting in Congress. Yet 
betf-er than 50% of the deliberation in which Congress v>as engaged at that time had to do with 
technology and science. How many times has the general populace asked to be made aware of 
the changes in their lives resulting from technology? On the ballot are such issues as fluorida- 
tion of water. However, there are the problems of food nutrition; non-lecded gasoline; vari- 
eties of pollutants; the placement of nuclear power plants; the safety of these in relafion ta 
the gene'.al public. These and many more force us to come to grips witt. the issues of educat- 
ing the populace to life in a technological world. (5, p. SO) 

Dr. Donald Maley also expressed concern for this illiteracy at the Mid-East MAN/- 
SOCIETY/TECHNOLOGY forum. 

The problem is an ever widening gap between the technologist (the technical elite) and the 
great masses of people who use or must make decisions about the application, acceptance, or 
rejection of that technology. (9, p. 60) 

The gap that exists between technological development and man's acceptance or ability 
to change is further widened, according to critics, by failure of the educational system ro 
prepare us for these adaptations. Again, 1 quote from Alvin Toffler. 

In the quickening race to put men and machines on the planets, tremendous resources are de- 
voted ta making possible a Uoft landing.' Every sub-system of the landing craft is exquisitely 
designed to withstand the shock of arrival. Armies of engineers, geologists, physicists, mefal" 
lurgists, and other speclo'iists concentrate years of wor4< on the problem of landing impact. 
Failure oF any sub-system to function after touch-down could destroy human lives, not to rren- 
tion billions of dollars worth of apparatus and tens of thousands of man-years of labor. 

Today one billion human beings, the total population of technology-rich natians, are speeding 
toward a rendezvous with superrlndustriallsm. Must we experience mass future shock? Or can 
we, tc:>, achieve a 'saft landing? ' We are rapidly accelerotlng our approach. The craggy 
outlines of the new society ore emerging from the mists of tomorrow. Yet even as we speed 
closer, evidence mounts that one of our most critical sub-systems— education— is dangerously 
malfunctioning. (15, p. 353) 

As we plan educational programs, we fail to be future-oriented. We live in the past 
or at best in the present and plan educational programs for youth with that base. As 
stated by Dr. John McKetta, 



375 



You and I don't stop to think that these young men and women in our classes will be active in 
their professional life up until the year 2015 or 2020. We should teach them the type of infor- 
mation that will help them to be active in, and to contribute to, the fabulous future that you 
and I just can't even believe exists for them, (10, p. 14) 

Although we can look with pride and some degree of satisfaction at the number of 
youth that have benefited from industrial arts in the past, we also must recognize and 
accept a failure to prepare them for the state and rate of technological development. We 
have developed an interest in craftsmanship, an ability to solve some technical problems, 
instilled in many boys the love of using tools and materials, and occasionally helped 
them to choose a career. Even many of our innovative programs today, as fine as they 
are, largely concern a study of past and present practices, with little provision for deal- 
ing with future problems. Boardman Moore alluded to this when he stated: 

Equally important is the realization that the clock cannot be turned back to our bucolic past, 
even if a majority of the population supported the idea. We are geared to the industrial so- 
ciety for better or worse. Which it will be, better or worse, depends on how effectively we 
educate our contemporaries and youth of this nation to the technological realities of life. 

(n,p.22) 

We know from status studies such as that by Marshall Schmitt that industrial arts 
programs are largely comprised of woods, metals, and drawing, with small offerings 
and enrollment in power, graphic arts, and electronics. (14) Although some progress 
has been made since the 1962-63 period of that survey, it would be safe to estimate that 
three- fourths of the industrial arts enrollments today are in drawing, woods, and metals. 
And while I am sure that within some of these offerings current techniques are being 
taught, relationships to society are not made. 

The emphasis proposed for industrial arts goes far beyond that of developing current 
techniques. It is not adequate for us to be only current. The rate of technological develop- 
ment and the related rate of decisions to be made demand that we prepare for tomorrow. 
Toffler expressed thic concern simply but forcefully when he stated: 

It is no longer sufficient for Johnny to understand the past. It is not even enough for him to 
understand the present, for the here-and-now environment will soon vanish. Johnny must learn 
to anticipate the directions and rate of change. He must, to put it technically; learn to make 
repeated, probabilistic, increasingly long-range asstjmptions about the future. And so must 
Johnny's teachers. (15, p. 357) 

Through this presentation 1 have attempted to establish (1) a historical base for the 
position that the primary emphasis of industrial arts should be toward technology/ society 
relationships, (2) the state of technological illiteracy, and (3) the inadequacy of the educa- 
tional system in preparing youth for the technological society of today or tomorrow. Each 
point could have been expanded for further clarification if time had permitted. 

In summary I wish to clarify the position taken by explaining terms that have been 
used and acknowledging a few of those in our profession who have supported a position 
similar to this. 

1. Technology/ societ]^ relationships refer to the interface of man, his technology, 
and the society in which these function. It is intended that through making this the primary 
emphasis of industrial arts, technological literacy will be developed for effective partici- 
pation in a democratic, technological society. Further, it is the purpose to develop 
knowledge of technological change for the application of this knowledge in making deci- 
sions about the use of technologyas itaffects man. This implies a concern for the social, 
political, and environmental changes resulting from technology. Dr. Donald Maley has 
proposed a program in which high school students would apply technology to solve societal 
problems. (9) 

2. Technological literacy I define as that knowledge of technology and changing tech- 
nology enabling one to apply this knowledge in solving technical problems and/or making 
value judgments concerning the use of technology in civic and personal matters. This 
would include knowledge about technical occupations of all levels and trends in occupational 
preparation. Dr. Fred Kagy speaks of technological literacy and occupational literacy as 
two major goals of industrial arts education. (8) 

In implementing programs to accomplish the task of technological literacy, I do not 
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see major deviations from some of the programs presently being used. 1 believe most of 
the experimental innovative programs contain elements for improving understanding of 
technology and society relationships. 

However, there must be more research accomplished to define more clearly tech- 
nological literacy and to identify and structure elements of technological literacy for 
curriculum developnient. In a recent study conducted by Dr. James A. Hales, an attempt 
was made 

1. To identify the focts, principles, concepts ond laws (hereofter referred to os elements) con- 
sidered essential determinonts of technologicol literacy appropriote for high school graduotes. 

2. To classify and volidote the elements through the use of o content by level n.^trix. {7, p. 4) 

Hales accomplished this through the use of the Delphi technique, which consisted of a sys- 
tematic interrogation of a jury of selected expertise. In his own words. 

The items listed ond classified in this reseorch represent on ottempt to identify the elements of 
technologicol literacy os perceived by ten experts. It is not necessarily o final list, but it is 

0 storting point in the procp.ss of trying to determine the composition of technologicol literacy. 
(7, p. 105) 

Hales identified 411 elements essential as determinants of technological literacy — 
323 of which were classified by two-rfiirds consensus in a six-technology category and 
nine-knowledge-level category matrix. However, a reclassification consultant group 
could only classify 210 of these elements in the same matrix. (7) This initial research 
effort by Hales is certainly to be applauded and may pave the way for additional study in 
this directi'>>.n. 1 feel that, as recommended by Hales, parallel studies of tliis nature with 
a different mix in experts could identify additional elements. The classification process 
and die matrix for classification might also be examined further. There is one thing 
cleai' to me from examination of this study, and that is that an interdisciplinary program 
is demanded to fully acr'^^rinlish technological literacy. 

The position that the \j. iniary emphasis of industrial arts should be toward technol- 
ogy/society relationships is more a concern for the "why** in industrial arts than the 
"what** in ind\:strial arts. As this "why** influences the "what,'* changes in programs 
will result, but to fully accomplish the task, the total resources of the society must be 
used. Industrial arts educators must utilize human and material resources from govern- 
ment, labor, industry, and education. The laboratory must be expanded beyond the walls 
of the "wood shop** and the school building. The activities must include more than tools 
and materials. The teacher must read about, explore, and integrate himself in affairs 
o: the society beyond making gavels for civic clubs. According to Charles DeCarlo, a 
former manager for IBM and now President of Sarah Lawrence College, 

Of the higheL> importonce is the educotional development of people who con encomposs scien- 
tific ond professionol coreers, while ot the some time remoining open to the responsibilities of 
individuol growth ond civic responsibility. (3, p. 66) 

Since the beginning of industrial arts, by that name, there has been this purpose of 
preparing youth to function in an industrial society. Today we have moved past the 
"industrial society" stage into a "super industrial** or "technological** period, and the 
problems of life are more complex. Therefore, it is more important than ever before 
that the primary emphasis of industrial aiTts be toward preparing citizens to relate tech- 
nology and societal conditions. As ^Jr. Paul DtVore stated it. 

Neither segnient of educotion (public schools or colleges) hos successfully oddressed itself to 
the human, soclol, economic, and technologicol issues ond reloted competencies required for 
intelligent citizenship. (4, p. v) 

1 submit to you that our primary responsibility ia ?n develop programs with sufficient 
vision so that each individual will be able to apply technical knowledge to function effec- 
tively in society today and tomorrow^whetlier he presently lives in an urban or rural area. 
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The answer to the age-old question of "Whar is the role of industrial arts in the full 
development of the learner?" is again a major r.opic of a national program. The recent 
turmoil in education circles has promulgated an even broader quest for more relevant 
curricula by leaders throughout the United States. Their search has asked, "What should 
all of education do to develop the learner to his ftillest potentialities in career choices?" 
The role of industrial arts, the roleof all of education in all societies — not just the urban 
society — is of paramount concern to a 11 involved in education and must be viewed from the 
most encompassing vantage point. 

The S.E.T, Project envisioned a 7-12 industrial arts program — sequential in design 
and progressively more palatable to the lear/iers than typical industrial arts classes. 
Projections such as,.,'*by 1978 a machine will be able to completely produce another 
machine; and.*. half of the children bom in 1972 will be employed in industries which 
today do not exist. . . by 1980 a method will have been devised to allow the brain to com- 
municate witn computers," alerted the Project staff and teachers of the need for a com- 
prehensivej yet practical and realistic model from which to work. 
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The questions: 

Should industrial arts teach knowledge? 

Should industrial arts teach skills? 

Should industrial arcs teach attitudes? 
nil became major points of concern in preliminary discussion and planning for tlie S.H.T. 
Project. A brief of the i^roject time line and the school districts involved would prove 
beneficial at this time. 

The S.li.T. Project began in Mayof 1971, receiving funds from Title III, \IS\1\. Three 
school districts were involved: Burlington, a small rural community in liast Central 
Ktinsas; Independence, a medium-sized town in South Central Kansas: -nd Shawnee Mis- 
sion, a large urban area surrounding Kansas City, Kansas. (Diagram I) 



SHAWNEE ri> 
MISSION 



BURLINCSTON 



WICHITA 4 



INDEPENDENCE KSC 
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During Year One, the Project received funds of 5148,000.00 for seventh and eighth 
grade curriculum development. Approximately one third of the initial year's funds were 
allocated for equipment for the five junior highscliools involved. The junior hf^h schools 
were: Independence Junior High, Burlington Schools (one shop for both junior and senior 
Iiigli programs), and the Shawnee Mission Junior llighs of Old Mission, Indian iuils, and 
Trailridge. 

Year Two was aimed at developing ninth and tenth grade curricula, while Year Three 
proposed to develop eleventh and twelftli grade programs, (Diagram II) 

The S.E,T. Project was the first Title III project in the state to implement an ac- 
countability model as set fortli by USOli, The components of the model and their effects 
upon the Project are discussed later in this presentation. 

The need for die developmental work was accentuated when tlie State Department of 
Vocational I^ducation proposed a State Industrial J'iducation Model to be followed by school 
districts seeking vocational funding approvals. In Kansas, industrial arts falls under the 
Vocational I^ducation Department, specifically in the area called industrial education. 
The Kansas State Model for Industrial F.ducation (Diagram HI) further emphasized the 
need for comprehensive and systematic 7-12 .curricula in order to achie\'e maximum 
learner development in industrial education classes. The model provided a great impetus 
to tlie S.E.T. Project teachers' development and continues to inspire trial curriculum 
which is not only relevant, but is also practical to various school situations. 

The Project is monitored by an advisory council, including industrial/business rep- 
resentatives and educators fro:-i throughout Kansas. 

The impetus provided by Project goals, the State Vocational Model r'or Industrial 
Hducation, the industry/business advisory council, and the accountability' phases of the 
Project has led to systematic curriculum development by the teachers involved. The 
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SECONDARY EXPLORATION TECHNOLOGY 



TITLE III - ESEA 
INDEPENDENCE - BURLINGTON - SHAVNEE MISSION 



YEAR I (1971-72) 
Sunnier 71 - 



$148,097.00 



IN-SERVICE WORKSHOP FOR 10 
TEACHERS AT K.S-C. 

7th & 8th -- curriculi;m development 



YEAR II (1972-73) $140,900.00 
Sumner 72 IN-SERVICE WORKSHOP 
9t.h i 10th— CURRICULUM DEVELOPMENT 



YEAR III (1973-74) $90,080.00 

Simmer 73 IN-SERVICE WORKSHOP 
Uth & IZth- CURRICULUM DEVELOPMENT 
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systematic curriculum developmental procedure follo^vcd by the teachers may be cap- 
sulized in this diagram, (Diagram IV) 

Diagram Explanation: 

-The goals for industrial arts as delineated by AVA and AiAA were revie\ved and 
decisions made concerning the goals appror/riate to tlie 7-12 developmental effort, 

— The objectives for industrial arts industrial education were delineated for 7-12 
developmental effort. The area was defined. 

— The total body of knowledge was graphically displayed, 

— The goals for the specific area of development were delineated. 

— Performance objectives were delineated in the three domains, 
—Process objectives were delineated RE: the performance objectiviss, 

— Terms, were defined. 

— Content was outlined per model situation and per school district involved. 

— Activities \vere delineated to achieve all of above. 

With the background information presented, a look now at what has been done in 
seventh and eighth grade programs, what is being done in ninth and tentli grade classes, 
and what is proposed foi eleventh and twelfth grade classes will follow. 

The 1971 in-service six-week summer workshop included the geven industrial ai'ts 
teachers from the five previously noted junior high schools, plus representatives from 
the three high schools which were to be involved during the 1972-73 school year. 

Due to the major impact that the lACP curriculum was having on the State Department 
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of Vocational Education at the time of the Project's inception (Diagram 111), two of the 
S.E.T. teachers chose to use uncut versions of the material as developed. However, the 
remaining five Junior high teachers chose to adapt the lACP material, incorporaring 
various other ideas into their broad-based total system programs. Scheduling and facility 
constraints were reasons cited by the five who chose self-developed broad-b?.;5ed total 
system programs. 

A unique aspect oi all S.H.T. developmental efforts has been the method by which 
teachers have selected their trial curricula. All development has evolved through group 
process and group decision- making techniques. At no time h?.s the staff of the S.E.T, 
Project dictated 'ivory tower' curricula for the teachers to implement. 

Possibly the statement by GeJIerman that "the ultimate purpcsR of any individual is 
to be himself. The basic motivation is to make the self-concept real, that is, to live in a 
manner appropriate to one's preferred rank, and to be rewarded in a manner that re- 
flects one's estimate of his own abilities** (1) best describes the Project staff's feelings 
about curriculum development. This attitude is further exemplified in the curriculum 
developed by the teachers for their students. This will be noted later in this speech. 

A synthesis by the seventh and eighth grade teachers was held following first- year 
trial efforts. What did the junior highS.E.T. teachers say about seventh and eighth grade 
programs during the workshop held at Kansas State College of Pittsburg? They said 
such things as (2): 

1. The rationale as developed by the lACP is well organized and useable for develop- 
ment of various broad-based total system approaches. 

2. Conceptual systematic approach to the study of Industry at grades seven and eight 
(and in some instances grade nine) is far superior to traditionai, project-oriented, junior 
high programs. 

3. Operating expenses are not appreciably greater for lACP-type broad- based total 
system program implementation. Costs are Justifiable. 

4. Teachers must be well organized for maximum success in lACP and/or broad- 
based total system programs. 

5. ' Broad-based total system approaches are readily accepted by community, adminis- 
trators, other teachers, and students, 

6. (They said other things — information available on request from Project office.) 
All S.E.T. developers were Involved in either a direct or an indirect way in selecting 

tenable alternatives for 9-12 programs. 
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Following the State Vocational Model, the IMoject teachers developed nintli and tenth 
grade programs in communication technology, pov.er, and materials processes. Referring 
back to the systemntic curriculum development procedure, the teachers were given spe- 
cific objectives to complete during the 1972 summer developmental (9- 10) workshops. 
The group process was the metiiod tlirough which the specific objective requirements 
were iittnined. 

As a result of the sumruer workship, trial documents were developed in the three 
broad areas of communication technology, power, and matei'inl processes. Current indi- 
cations are that the classes are most successful and student enthusiasm is high. 

(before explanation is made of eleventh and twelfth )roposeJ developmental work, a 
brief description of the accountability niodel involved in the Pi-oject and how it functions is 
presented. 

Accoimnibility, according to Webster, is "a charge for which one is responsible or 
accountable." 

John Fierer, in the April 1972 Industrial Kdncation Magazine , says that "Industrial 
education cannot long exist w.iile lying accountable to no one." (3) lloweve]', Mr. TMcrer 
implies that physical facilities, instructional materials, and other resources would allow 
an industrial education teacher to be accountable. We contend, in the S.fi.'P. Project, that 
accountability is much more than the items as noted by Kierer. 

ThcS.R.T. Project incorporates accountability in the following nianner (Diagram V): 
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DEFINITION: Accouncabilicy has to do with asBuming reaponsl- 
btllty for THE DEGREE TO WHICH GOALS AND OBJEC- 
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1. Community Involvement : Since the Inception of the Project, community groups 
have been involved through open-house affairs, news accounts of the Project, opinionnaires 
concerning children involved in Project, etc. . 

2. Technical Assistance: Recommendations by educators from throughout the United - 
States, by classroom teachers, by State Departmerit of Vocational ilducational pf^rsonnel, 
by industry, business, and labor leaders, have provided tremendous help in the y eject's 
over-all development. 

3. Needs Assessment: The origin'»l I^rojectproposal was written around the identified ■ 
educational needs of the State of Kansas. 

4. Change Strategies : Inclusion of group decision-making processes has allowed for 
systematic development and revisions. 

5. Performance Objectives: Each trial doci::r.,jnt was developed around specific per- 
formance and process objectives. Furthervuo.i the total Project evaluation document 
includes 31 performance objectives to be attaincci j-.iring Year Two of the Project and 23 
process objectives for Year Two completion. 
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6. Staff Development : The Project teachers and staff have been involved in more 
than 18 weeks of concentrated developnient, revision, and s^mthesis sessions. The ses- 
sions represent approximately 7,560 man-hours of concentrated Project work. 

7. Comprehensive Evaluation: Approximately 6% of the Project budget is expended 
on evaluation. Year One data is available through the Project office. 

8. Program Audit: Dr. Daniel Householder serves as the Project auditor. His work 
Includes assessment of evaluation procedures and evaluation designs. Periodic checks 
in depth on evaluation implementation is also completed by Dr. Householder. 

The second year included the accountability^ components plus a very thorough evalua- 
tion design. Year Two evaluation was designed by EPIC Diversified Systc::is of Tucson, 
Arizona (4), and implemented by an outside evaluator. The components of the evaluation 
design are (Diagram VI): 



EVALUATION 
of Che 
S.E.T. Project 
1972-73 



COMPONENTS: 

#1- CURRICULUM DEVELOPMENT 

7 Perfonnance Objectives 
6 Process Objectives 

#2. INSTRUCTIONAL 

22 Performance Objectives 
5 Process Objectives 

tf3. DISSEMINATION 

5 Process Objectives 

#4. COMMUNITY INFORMATION 

I Performance Objectives 
4 Frocess Objectives 

#5.' INDUSTRY /BUSINESS 

I Performance Objectives 
3 Process Objectives 

DIAGRAM VI 



1. Curriculum Development Component: Includes seven performance objectives and 
six process objectives. 

An example of a performance objective in the Curriculum Development Component 
is: "At the close of 1972 Summer Curriculum Development Workshop, second year par- 
ticipants from Project schools will respond positively to the content of the Curriculum 
Development Workshop as measured by attaining an average 10% or greater gain (based 
on average possible gain) between pre- and post-administration of the S.E.T. Teacher 
Attitude Inventory." 

. 2. Instructional Coinponent: Includes 22 performance^objectives and five process 
objectives. ^ 

An example of a performance objective in the instructional component is: "Upon 
exiting the Project S.E.T. instructional program for the 1972-73 school year, students 
will respond positively toward self as measured by a significant increase (.05 level) in 
positive response between pre- and post-testing on the S.E.T. Student Attitude Inventory- 
Attitude Toward Self items." 

3. Dissemination Component: Includes five process objectives. 

An example of a process objective in the Dissemination Cohiponent is: . "By October 
1, 1972, the Project Director will release the completed curriculum materials, including 
instrumentation, for the junior high program: Introduction to Technology— Manufacturing 
and Construction to the Kansas State ESEA Title 111 office and to the Director of Industrial 
Educadon, Department of Vocational Education." 

4. Community Information Component: Includes one performance objective and four 
process objectives. 
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An example of a performance objective in the Community Information Component 
is: **By March 1973, community members in the participating districts will respond 
positively to the Project S.E.T. program as measuredby a random selection of community 
members demonstrating an average 70% positive response on tlie Project S.E.T. Commu- 
nity Attitude Inventory." 

5. Indus try/ Business Component: Includes one performance objective and three 
process objectives. 

An example of a performance objective in the Industry/Business Component is: "By 
February 1973, industrial and business community- members will respond positively to 
the Project S.E.T. program as measured by a sample of the industrial and business com- 
munity demonstrating an average 80% positive response on the Project S.E.T. Business/ 
Community Attitude Inventory." 

Accountability as described above and as Implemented In the S.E.T. Project proves 
to be a management tool. .It also proves to be a very effective me«asure of learner gain 
and transportability of Pr6ject curricula to odier schools. As Flerer so aptly puts it, 
Whether we like it or not, accountability will become more and more of a factor in Ai 
future programs." (3) 1 agree and wholeheartedly endorse it as a viable technique for 
maximum educational experiences for all students. I reiterate that accountability is more 
than physical facilities — it is a total system. 

The S.E.T. teachers in the 1972-73 developmental workshops saw the dire need for 
an accountable 7-12 industrial education curriculum, a curriculum adaptable to all sizes 
of schools with individually unique scheduling and facility arrangements. They further 
realized the uniqueness of the prime educational target, the learner. 

With these realizations came the return of the questions: 
Should industrial arts teach skills? 
Should industrial arts teach knowledge? 
Should industrial arts teach attitudes? 

The S.E.T. teachers chose to teach all three. Bloom's Taxonomy of the Cognitive 
and Affecti\^e Domains (5) was selected as, the rule for the "Know" and Feel" domains. 
Dave's work in the psychomotor domain (6) was selected for the skills domain. (Diagram 
Vll) 

The ninth and tenth trial curriculuijL-doGuments Included specific objectives in each 
domain. However, the total model of thedomalns and the percentages of objectives therein 
was not concocted until recently. Diagram Vlll depicts the model and its functional com- 
ponents. Another dimension of the model has been developed to depict the total career 
education system but is not presented here. (Explanation of the S.E.T. Model of Industrial 
education objectives.) 

Objectives related to broad- based conceptual programs (seventh, eighth, and ninth 
grades) in the three school districts are concerned most with the learners' cognitl\*e 
domain as indicated in the diagram in the cognitive portion of the seventh, eighth, and 
ninth grade delineations. There are certainly many psychombtor-type activities and 
relationships made to ecology, etc. However, the psychomotor and affective domains are 
less emphasized in course objectives. 

The ninth and tenth developmental efforts emphasized the psychomotor and affective 
domains in muchgreater degrees than broad-based programs, as Indicated by the diagram. 

In answer to the inevitable question, do students build projects in the ninth grade 
classes? Yes. They also mass-produce products, use individual contracts, do group and 
team work. The objective for the activity determines the type of product. This theory 
also applies to seventh and eighth grade curricula, although the programs are more lock 
step. 

The above comments concerning activities basically are the same for trial efforts in 
the tenth grade classes. However, it is quite feasible that synthesis of ninth and tenth 
programs during the S.E.T. 1973 summer workshop will Include the tenth grade in eleventh 
and twelfth developmental efforts. 

What then is proposed for eleventh and twelfth grade programs in the S.E.T. Project? 
For 50-plt's years, industrial arts teachers have utilized the now-popular individualized 
instruction technique. Developers of conceptual programs takeaway the individualization 
of industrial arts. Therefore, the S.E.T. teachers selected a model (Diagram Vlll) which 
allows industrial arts teachers to further individualize their Instruction while at the same 
time allowing learners to develop competencies which are measurable and are salable. 
This idea is earth-shattering to those who promote industrial arts as only general educa- 
It also could rock vocational educators. Yet, those results are not planned and will, 
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hopefully, not occur. 

The S.E.T. teachers propose to utilize performance-based instruction in eleventh 
and twelftli grade classes of specific communication technology areas, specific power 
areas, and in specific materials processes areas notonly to develop the cognitive domain 
and psychomotordomainsbutalso to develop and make aware to tlie learner the importance 
of the affective domain. Industry tells us that nine ou: of ten workers are dismissed not 
for inability to do, nor for not knowing about but for their inability to get along with co- 
workers or problems of a similar affective nature. Yet, most industrial arts teachers 
spend tlieir time in the cognitive and psychomotor domain in developing the learner. 
Admittedly, the industrial arts teachers are effecting learners affectively, while not 
realizing it. 

Now what does performance-based instruction mean? Isn't that also a lock-step 
class setting? 

Yes, to a degree, a part of an eleventh and/or twelfth grade program could and even 
should be lock-step. However, a major part of the eleventli and twelfth grades could con- 
ceivably be spent in activities allowed/designed/ or promoted by the teacher to develop 
the students' affective domain. The lock-step aspect of the program will aim at skills, 
knowledge, and attitudes necessary for success by the learner in more difficult assign- 
ments or in job situations he may face upon completion of high school. The breakout of 
the major funnel part of Diagram Vlll into several smaller funnels is representative of 
student choice, student trial, etc. Hopefully, when the affective has more fully matured, 
the learner will accept more appropriate and more meaningful psychomotor and cognitive 
choices. 

Diagram Vlll should help explain the rationale for industrial education's total com- 
mitment to develop the learner in all domains. It further justifies performance-based 
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5EX MODEL d OBJECTIVE PERCENTAGES 

DIAGRAM VIM 

instruction and individual project selection/development. 

What does all of tliis say for others in industrial arcs and/or industrial education? 

1. There can and should be a 7-12 industrial education program identifiable in an 
accountable method — i.e., teacher break-out of objectives in psychomotor, affective, and 
cognitive domains for programs and for specific activities. 

2. The learner likes to know, do, and have feelings about— but the teacher must know 
why, know how, and make aware reasons for, prior to learner requests. 

3. Teacher objectives for programs and learners in grades seven through nine should 
relate to systems and the whole of things. Activities reinforce the learner's cognitive 
development. 

4. The learner in 10-12 likes to do relevant things. He likes to know why he is doing 
and furthermore likes to be measured (psychomotor and cognitive) so tliat he will know 
what he knows and how well he can do. More importantly, the learner likes to succeed 
and feel good about himself. Some call it pride in workmanship. Others call it positive 
attitudes. Whatever one calls it — industry is looking for it. 'Looking for it (pride in work 
and positive attitudes) more than skills and knowledge! 

A Review of Project S.E.T. 

1. A three-year project (Title III, ESEA) aimed at a total industrial education pro- 
gram 7-L2 using small, medium, and large-size school districts in Kansas. 

2. nimbodies accountability components, industry/business advisory council, and 16 
industrial arts vocational education teachers, plus a staff of two. 

3. The S.E.T. model for objectives includes the three domains and proposes for 
industrial arts a decreasingpercentageof cognitive objectives in higher grades as psycho- 
motor and/or affective objectives become more prominent. 

4. Industry tells us — send us workers witli good attitudes, pride in workmanship, 
and some minimal skills and weMl further his psychomotor skills in accordance with our 
needs and his desires. 
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In answer to my original question — "What is the role of industrial arts in the full 
development of the learner?" I propose to you that industrial arts teachers utilize ream 
effort in developing a learner from entry into program until exit from program. Tlie 
S.E.T. model for objectives allows tlie teacher to capitalize upon his competencies while 
strengthening overlooked learner needs; i.e., affective domain, 

NOTE: 

A few copies of seventli and eighth grade synthesis documents are available upon re- 
quest from the S.E.T. Project office. A 20-minute slide/cassette tape about the Project 
is also available upon request from the Project office: S.CT. Project, c/o School of 
'J'echnology, Kansas State College, Pittsburg, Kansas 66762. 
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Manning Your Plant in the Era of Changing 

Technology 

Earl Sundeen 
Edward Carman III 
C. Eugene Strandberg 

I know that you are all aware of the changes that are caking place in our industry. 
There's no denying the inroads offset lithography has made on letterpress. We have all 
seen the old Miehle vertical shoved into the back room. Sure, it*s still running as reliably 
as ever, but the four-color offset job is our pride and joy. It's the one we show visitors. 
In a single generation we have seen hand-set type give way to machine- set type, and tiiat 
In turn to phototype, and finally to" the computer printout. 

We're living in an era of vase change. A constantly and rapidly increasing popula- 
tion that defies the cries of the eco legists has brought with it a need for better communi- 
cation and that, in the end, means print on paper. Of course there is radio and there is 
television, but as powerful as these two media are in influencing people, they lack the 
permanency and depth of the printed word and the printed picture. We need books and 
magazines, we need packages to contain our products, we need forms to run our businesses. 

All of this means that we in the printing busin.ess are facing the 9:reatest opportunity 
we have ever enjoyed. 

We worry about our image with young people who are schooling themselves for the 
future. We say that not enough of the right kinds of youngsters are being attracted to the 
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graphic arts courses the schools offer. Backing up that worry is another question: Are 
the schools really preparing young people for the kind of job opportunities that now exist 
and which the future will bring in the graphic arts industry? 

We think that we can offer young peoplegreater opportunities than we have ever been 
able to offer them . . . but do we really know what these opportunities are ourselves? Are 
we selling ourselves to them as we should be? Will we need more people in the future in 
areas most of us have not yet even fully explored? Are we training management people 
who will be able to cope with the new technologies and the new demands that will be made 
of the graphic arts? 

We asked these questions, and nobody knew the answers. 

There were all kinds of surveys that told us how many offset presses were being in- 
stalled, how manyprintingestablishments there were, andhow many people they employed, 
-how many printers were printing from hot metal, how many were switching -jffset, and 
how many from offset to letterset. 

But that wasn't enough. Those were nuts and bolts answers, facts about machines 
that could do nothing without the people to run them, to maintain them, and to sell their 
output. 

These were the questions thar led us to initiate the Kodak Graphic Arts Industry 
Manpower Study. 

Most simply stciied, its purpose was to define the manpower needs of the graphic 
arts industry for the decade of the 1970's. 

Actually, the survey, as it was finally formulated, had a dual objective; 

1. To study the graphic arts industry, itself to ascertain the current status of its 
labor force. 

2. To evaluate and project manpower requirements for the decade of the 1970*s. 
Special emphasis was placed on defining the areas in which people will be needed as 

well as the required knowledge and skills of our future workforce. The study did not 
attempt to predict the numbers of people that will be needed by the industry. 

The manpower study was divided into three parts: a personnel inventory and survey 
of printers; a technological forecast; and a survey of manufacturers. 

The personnel survey was designed to provide a description of the current manpower 
force and the employment practices of the industry, to identify some trends in manpower 
growth and in the need for people in the industry. 

The Technological Forecast, now called the Summary Survey of Graphic Arts Tech- 
nology, was designed to summarize the present status of graphic arts technology by each 
of the major individual production areas common to the industry and to identify tech- 
rological trends for the 1970's by each production area. 

The third part, which we called the Survey of Manufacturers, was intended to deter- 
mine those equipment areas where new products have been introduced in tlie last three 
years that appeared to have implications for manpower change. 

Throughout most of 1971, suggestions and advice from representatives of 20 graphic 
arts associations, unions, and technical and educational societies supporting the study 
were analyzed and collated by the five-man study team in an effort to build the most 
effective and relevant survey possible and to develop the questionnaires needed to obtain 
the maximum amount of information. In addition, the printing and publishing industries 
division of the U.S. Department of Commerce also assisted in the construction of the 
survey. Both employer and union organizations were actively and wholeheartedly involved 
in helping in the construction of the survey forms and in support of the project. 

This is a questionnaire, sent out to 5,000 printers, which sought information on the 
current status of employees and trends in manpower need. You may have received one 
and, 1 hope, answered it. The 5,000 printers selected represented a sampling of a cross 
section of the entire graphic arts industry and were selected by size of plant according 
to number of employees, by geographical location, by major industry classification — such 
as in-plant printers, commercial printers, newspaper printers — andby printing processes. 
Every effort was made to obtain a fair sample.- Several major industry associations co- 
operated in helping us mail to the printers selected in the sample. 

We received answers from slightly over 1,000, an excellent return by any direct mail 
criterion. If you think that was not a significant figure, I might remind you that presi- 
dential candidates and national policies are often determined by samplings of 1,400 voters 
out of the entire voting population of the United States. The front page of this survey 
asked some questions about the amount of production time spent in each industry classifi- 
cation, the percentage of production time in each printing process, and a number of 
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questions about the skilled personnel in the plant, the hours worked, training programs, 
specialists employed, the sales and management staffs. 

The back of the form covered some in-depth questions about the work force, problems 
in hiring and keeping trained personnel, and desirable characteristics of people in each 
job classificatioi . 

The manufacturers' ourvey attempted to determine what new equipment was being 
manufactured and whether demand was growing or lessening for the type of equipment, 
as well as the need for added operational and maintenance personnel. 

It also attempted to determine the degree and type of technical knowledge required 
for the opera ticii of this new equipment. This survey was sent to all companies in the 
United States producing printing equipment, approximately 150. Forty- four companies 
responded to the survey — an excellent return. 

The Technological Forecast was conducted by the Graphic Arts Research Center at 
the Rochester Institute of Technology and was compiled from existing data — we did not 
ask RIT to duplicate the many other studies of technology .already available. We did ask 
that they use these studies as the source of their summarization, based on the answers 
to our questionnaire. It is obvious that the direction of graphic arts technology may be the 
most significant factor in predicting manpower changes in the industry. 

Now 1 would like to introduce you to the people who assisted Kodak in this study and 
have served for the last two years as our manpower project staff, helping to formulate 
questions and to translate answers into manpower needs. But first 1 want to tell you 
briefly why they were selected. All have strong backgrounds in research methods and 
procedures used in this study. They are thoroughly grounded in graphic arts technology 
and several have had plant experience. They were also selected individually as represen- 
tatives of key geographical sections of the country. Perhaps most importantly, tliey were 
selected because of the status they enjoyed with educators in the graphic arts field. 

Our early investigations designed to evaluate existing manpower information revealed 
that there was very little data available on the industry's needs for people nationally. 

At that point we called on Dr. Gene Strandberg of Eastern Illinois University to join 
us in looking at tiie problem more closely. He proposed that a national study of graphic 
arts industry manpower be conducted, Hehasacted as project coordinator since the smdy 
was initiated early in 1971. 

The pr:>;Oct staff with which he has worked is made up of Dr. Page Crouch of Clemson 
Universitv^ who has done manpower analysis work in the Southeast working with the Print- 
ing Industry of the Carolinas; Dr. Ervin Dennis of Stout State University at Menomonie, 
Wisconsin, Professor of the Department of Graphic Communications; Dr. David Morrill, 
who not too long ago _was the 3M Company Fellow within.the TAGA-Education Council 
Fellowship Program when he was working toward a doctorate at Texas A & M. Dave now 
teaches graphic arts at the University of Maine; Dr. 2eke Prust, who has advised on local 
graphic arts manpower studies of graduate smdents from his position as professor of the 
Graphic Communications Department at Arizona State University. 

Our company's liaison director for this study was Bill Flack. Now with Professional 
and Finishing Markets, Bill was on the staff of Kodak's Profe sional. Commercial, and 
l.iuustrial Division for over six years. His major responsibiliiy during those years was 
to work witli teachers of graphic arts and photography at all educational and training 
levels. Prior to that time, he had had extensive experience in the study of both manpower 
and educational needs in the graphic arts fields, working on the staff of the Graphic Arts 
Technical Foundation and tlie Education Council of the Graphic Arts Industry. 

Before we start taking a look at the findings of this study I'd like to make just one 
more point. We at Kodak believe that this study is just a start. We answered many ques- 
tions and in the process uncovered many more questions that need to be asked. It is now 
up to you to use the data and conclusions resulting from this first study, to stimulate 
further studie.. 'or closer analysis of manpowerneeds, and to work with schools in creat- 
ing needed change. 

The results of this study verify mostof the things that many oi us have been suspect- 
ing for some time. Now, for the first time in the history of our industry, we have begun 
to evaluate our needs for people on a national basis — and for the first time we have data 
to carry to our schools and training centers to help them build the kiids of programs 
that will more accurately prepare the people that you need. 

PROFILE OF AN OPPORTUNITY 

We are approaching, in fact we are in the midst of, an era of almost unlimited oppor- 
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tunity for the graphic arts industry, but at the same time we are experiencing new man- 
power .requii*ements. 

When we advertise for help, our ads are saying the same old things. We are asking 
for experienced pressmen, lithographers, and bindery help ... but are we really express- 
ing our needs in these ads? 

While some continue to say that there will always be a place for the old-time crafts- 
man, it is now obvious that his place is giving way to people with strong technical back- 
grounds in electronics, chemistry, photography, and computer science. Manpower is 
now moving from the era of craftsmanship to a new science- based oi'ientation. Brand 
new job opportunities are being created for those witli an understanding of the contribu- 
tions that printing science makes to the communication processes. 

As a background for an analysis of the industry's manpower needs, we took an over- 
all look at the industry and the areas in vvJiich it was changing. Our survey turned out to 
be representative of the industry as a whole, according to data published by both associa- 
tions and the government. 

In looking at our survey respondents by size, 41% had one to nine employees, 29% had 
ten to 25 people, and 23% reported employing 26 or more. 

As would be expected, the majority of the companies reporting were engaged in com- 
mercial printing. The second highest category, though, wa's in in-plant printing depart-" 
ments which, as most of us recognize, have been increasing steadily during the last few 
years, largely due to the needs of business and industry for faster communications. 
Thirteen percent of tlie respondents were classified- as newspaper/commercial; 14% were 
classified as trade plants providing composition, plates, and similar services to the in- 
dustry; 10% as book publishers; 15% as printers of business forms; 4% greeting cards; 
and 6% packaging. The other 9% covered a wide number of areas. 

The interestingfact is that mostof the printers in these categories showed an increase 
in the volume of work they turnedout, with only a minor percentage reporting a decrease. 
Forty-three percent of in-plant printers reported an increase; only 11% a decrease. Of 
those reporting in the general commercial area, 41% reported an increase; 15% a decrease. 
Among newspaper printers, 36% reported an increase, while 17% decreased. In the trade 
plant area, 42% said tlieir workload was up, 20% that it had decreased. Fifty-four percent 
of the book publishers reported an increase, with 14% reporting a decrease. Forty- two 
percent of the forms printers reported an increase; 12% a decrease. Twenty-two percent 
of tlie printers of greeting cards reported an increase; 19% a decrease. 

The increased demand for product packaging was shown by the 48% of printers who 
reported an increase in business during tiie last 3-year period, witii only 7% admitting a 
decrease. 1 might point out that we are talking about increases and decreases here based 
on tlie three-year period starting in January of 1968. 

When we start breaking down the categories in terms of the processes employed for 
all of the different kinds of printing, tl'. results are extremely interesting and informa- 
tive, particularly in their relation to manpower requirements. 

It should be no surprise to anyone tliat the number of establishments reporting the 
greatest percentage of tlieir time devoted to offset lithography exceeded the total of all 
otliers. Seventy-one percent of those responding to the survey reported doing some offset 
work, 46% letterpress, 2% gravure, 3% screen, 2% flexography, 2% letternec, and 4% elec- 
trostatic. 

When you break these figures down and examine the increases and decreases' in the 
different categories, the figures assume even more significance. For example, of those 
responding as doing some offset printing, 58% reported an increase in the production time 
devoted to it, while only 7% reported a decrease* On the other hand, those who said tliey 
did letterpress work reported a decrease of 53%, and only 16% reported an increase. All 
the other processes reported substantial increases. 

The survey of manufacturers of equipmentconfirmed the preceding figures. Seventy- 
four percent reported producing some equipment for offset lithography, 7% for letterset, 
5% for electrostatic, and 18% for other processes. Eighty-tliree percent of offset manu- 
facturers increased their production time for offset equipment, while only 6% decreased 
it. In the letterpress area, 26% of letterpress manufacturers increased their production 
time, -while 53% repoited a decrease. 

Among manufacturers marketing equipment to the various industry classifications, 
67% of manufacturers marketing equipment to In- plant increased sales, while only 3% 
decreased; 68% of manufacturers who marketed equipment to general commercial in- 
creased sales, while 6% decreased. 
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These growth figures tell us that there will be an accelerating need for new people in 
all areas of offset lithography to operate and maintain the new equipment that is being 
developed and installed today. Secondary needs for new people will exist in gravure, 
screen process, and flexography. 

Offset, of course, is still in its ascendency. As industry members who answered our 
surveys pointed out, its spectacular growth in the sixties will almost certainly continue 
thrc^jgh the seventies. The Technological Forecast which was put together for us by KIT 
quotes industry sources as stating: '^Equipment manufacturers have responded with the- 
development of better systems for offset, while relatively few continue to look for new 
ideas in letterpress equipment." The printing industry in general has embraced offset 
as a versatile and profitable process, and the most adventurous printers are attempting to 
apply offset to new markets daily. The compatability of the offset plate for photo com- 
position and its rapid preparation, together with the fact that offset is suitable for printing 
on sucli a wide variety of materials, has played the major role in putting it where it is 
today. 

Somewhere today there is a young man filling in an application for advanced school- 
ing. He may be considering a graphic arts education because in high school he worked on 
the school newspaper or he ran a small offset press. But, ask yourself, what have you 
done to interest him in pursuing his interest in the graphic arts. Is he really the kind of 
person you will need in tlie future? Will the"school program in which he is enrolling 
provide him with the kind of background that you need? When he graduates, what sort of 
a job can you offer him, what kind of opportunity? Will you be prepared to continue his 
training on the job? What are you doing to upgrade your present employees to meet the 
more demanding needs of today and tomorrow? The Kodak Study has revealed industry- 
wide answers to some of, these questions. Only you' can determine how your plant fits into 
the national profile. 

These are questions concerning people, and we have to remember that it is people, 
not machines, that make a business successful. People are the industry's most important 
resource. In the survey a series of questions were asked concerning employing and hold- 
ing people. In hiring personnel for skilled occupations, the number one problem was the 
shortage of qualified applicants. The problem second in importance was related — poor 
trade knowledge and skill. The third most important problem was the inability to offer 
an adequate wage. 

In the retention of skilled people, poor work habits and attitudes had the greatest 
significance, although knowledge and skills and inadequate wage scales were also identi- 
fiable factors. Inability to get along and inability to adapt seemed of little importance. 

When asked about the desired education level for some 20 production areas common 
to the graphic arts, respondents overwhelmingly selected the general high school level 
over yocacionaJ education. Perhaps this indicates a failure of the more advanced voca- 
tional-technical educational programs to meet the special needs of the graphic arts in- 
dustry. Since creating an interest: in the world of work is fundamental to industrial arts 
education at the general high school level, it appears that such introductory studies of the 
graphic arts industry have served the industry well in the past and will continue to do so 
in the futui*e. 

The industry should, however, be using /^jjecialized vocational-technical education 
programs to better advantage as a source of n^nv people. 

When asked about desirable characteristiCo in the retention of people on the job, 43% 
of the employers ranked attitude and work habits first, while dependability was ranked 
second, ambition and initiative third. The industry did not appear to be interested in 
promotion potential, even though they were interested in many of the factors that appear 
to comprise tliat potential. 

One of the ways of learning, of course, is through horizontal mobility within the 
plant, the ability to move from one job to another, as for instance, from platemaker to 
pressman* In general, the larger companies offer less mobility between production areas, 
while the smaller plants provide more. 

We also asked about vertical mobility or the opportunity for upward advancement in 
a single area. Forty-one percent of the respondents stated that vertical movement 
opportunities existed, but 59% admitted there was'little such opportunity. Here tlie larger 
• plants seemed to offer greater opportunity for vertical advancement. In general, the 
industry wants people who have good attitudes and work habits, who are dependable, who 
have ambition and initiative. At the same time, the industry provides little promotion 
potential or mobility, in the plant. This, position must be re-evaluated if the industry is 
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to attract the capable people that it needs. 

Retraining also offers both an opportunity for advancementand change to the employee 
and a means of allowing printers to accept newer technologies because of an available, 
trained work force. Yet 39% of the companies did not participate in retraining programs 
at all. Of the 61% who provide for retraining, nearly one- half of tlie training is done by 
companies, 18% by educational institutions, and only 17% by unions. There is a tendency 
for union training to increase as the company size increases, as many of tlie smaller 
organizations are, of course, not unionized. 

These figures underline one of the major problems in the industry which was un- 
covered by the manpower study. Of tlie61% who provided retraining, 45%, or nearly one- 
half, stated that it was provided by the company. Since only 5.5% indicate that they employ 
anyone who is an education specialist, this means that most in-plant training is on a one- 
to-one informal basis. Further, one of tiie largest problems cited in terms of retaining.o^ 
people on the job is inadequate knowledge and skill, This would seem to indicate a grave 
weakness in tlie present one-to-one on-the-job training system that most companies 
employ. With the new skills and technological expertise required to handle new processes 
and new equipment, it .is also obvious* that a serious gap exists in the plant which wishes 
to advance its own men to the new and more demanding jobs. What industry needs to do, 
and must do, is to develop cooperative training and retraining programs with schools 
and training centers which will result in adequate preparation of the people it needs now 
and in the future. 

We found specialists employed in the industry who were estimators, production and 
quality control people, safety experts,' environmental and labor relations specialists, 
computer experts, and others. Interestingly, medium-size plants invest more in estimat- 
ing and production control specialists than either large or small plants. In general, as 
plants grow in size and because the majority do not now employ specialists, it was con- 
cluded that there will be an accelerating demand for specialists in all areas of printing 
production. 

In view of new and tougher governmental regulations in the areas of safety and en- 
vironment, it was surprising that few companies employ specialists in these areas. Only 
5% of the companies surveyed had someone who specialized in safety practices. Only 2% 
said that they had a specialist in environmental work on their payroll. 

Safety, of course, is a vital factor in any business, and especially in the graphic arts. 
Lack of attention to adequate safety precautions can bring about even more stringent 
government regulations and penalties and can increase production costs with lost-time 
accidents. Considering these factors, the industry must spend more time on plant safety. 
In the larger plant, a safety' specialist might well be a profitable investment. 

The same holds true in the environmental area. . As th6 graphic arts industry well 
knows, both federal and state authorities and civic-minded local groups are taking ever 
closer looks at industries and their waste disposal practices* By and large, the graphic 
arts industry has a good recent record. Tha Graphic Arts Technical Foundation and other 
groups have been working on the problem and passing their findings on to the industry.. 
With the increasing public sensitivity to the ecology, ir might be well for individual graphic 
arts plants to study their needs for specialists in this area. 

With the growth of offset as well as other processes has come a new need for addi- 
tional people in the pre-press areas, including layout and design, photo composition, 
paste-up and copy preparation, camera, stripping, and offset platemaking. This area 
showed tiie greatest gain in the number of people in individual departments. The average 
gain by department for pre-press and offset areas was 1.25 people since 1968. The aver- 
age gain for all other production areas together was ,78. The average gain for letter- 
press-related areas was only .10. ' 

The printers' survey has also shown that the need for technical knowledge has in- 
creased In nearly all production areas over the last three years. Generally, the most sig- 
nificant increases took place in pre-press and offset related 'areas. Many manufacturers 
also reported an increasing need for such knowledge, not only for operators of the equip- 
ment, but for those who will maintain it. 

In the area of camera, 79% of the printers responding to the sui'vey indicated an in- 
crease in technical knowledge requirements. This was the highest percentage increase in 
all the production areas. ^ i 

Thus we see that ther^is a major shift toward the requirement for greater technical 
knowledge in the handling of most printing equipment. This was further emphasized when 
we consulted the manufacturers of the equipment which will be used. Many report- >. that 
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the equipment which they have marketed during the last three years will require more 
people and more highly trained people both to operate it and to maintain it. 

For camera operation, 69% of the camera manufacturers reported a need foi" added 
people in this area. Twenty-five percent of manufacturers in the stripping fieJd reported 
a need for an increased number of stripping operators as a result of new equipment they 
have placed on ihe market. In offset platemaking, 47% of the manufacturers serving this 
market indicated an increased need for operators. Forty-six percent of manufacturers 
of offset sheet equipjment suggested an increasing need for offset sheet-fed pressmen to 
operate new press .Equipment. 

Manufacturers indicated the need for increased knowledge in electronics, mechanics, 
photography, chemistry, and mathematics for new equipment being produced in nearly all 
areas, but especially in the offset- related areas. 

There is a need to develop people with a substantial foundation in photography, elec- 
tronics, math, and chemistry if there are to be enough knowledgeable people to handle 
the graphic arts equipment of the future. Certainly in the future, you will wish to select 
new people with stronger backgrounds in the sciences than those whom you may have 
selected in the past. 

Based on the answers to 'oth: survey and the assemblage of facts and figures we have 
been able to put together, .we have tried to give you a realistic-summary of some of the 
recruitment, employment, aad retention problems illustrated by the study and conclusions 
drawn for action on your part. Some employment and retention problems will be solved 
by you througl^ effective' selection and job training and retraining programs. Some of 
the recruitment and education problems must be solved by the schools; in this case, we 
expect that educators, as a r^^ult of this study, will be revamping courses to" meet the 
needs of the industry better. Some jobs, as tliey always have been, will be filled through 
the recruitment of workers from\other organizations. But by and large, you are going to 
need more people, more skilled -people, and people with increased technical knowledge, 
which means that you will need paople with substantial preparation in effective graphic 
arts education programs. 

Other sources, all of which are much in rJie news these days, exist among women, 
minorities, former military people, .aRd the physically handicapped. Of those who re- 
ported success with special-group hiring, the majority were the larger companies. 
Women apparently have had greater success in our industry than any other special group. 

The success of almost any company depends upon the ability of those who are selling 
its goods or services. We asked the industry where it had been getting its sales people 
and found that the largest percentage pame from within the company, while the next 
largest percentage came from other cornpanies, and a still smaller percentage from 
community or technical colleges. 

We also asked what difficulties have been experiencedin hirin..; sales, people, and what 
we found was interesting Indeed. Fifty-nino percent reported that their No. 1 difficulty 
in hiring new sales people was a shortage^ of qualified applicants, 31% indicated poor 
knowledge and ability, and only 8% placed the blame on wage scale as an employment 
problem. | 

When it comes to keeping salesmen on the payroll, the principal reason for their 
departure was the obvious one, that they couldnU sell. Inadequacy of their pay jumped- 
from its low point in the hiring scale to the second largest problem here, altiiough it 
wasn*t close to the inadequate sales ability problen::. The response to this question sug- 
gests that in adoition to re-examintng sales educatio.a programs, the industry's selection 
procedure for salesmen, including available aptitude and ability ter ts, should be re- 
analyzed. " « 

Finding good management people seems to be equally difficult, with a shortage of 
qualified applicants reported by 65^ of the respondents. Poor knowledge and ability and 
inadequate wage scale ranked about evenlv a-v Tmployment problems of management per- 
sonnel. 

When it comes to keeping the man at the top on the job, his failur_e.in 52% of the cases 
was due to his lack of management ability. The second iaost critical problsm was an 
inadequate wage sqale, particularly in tlie smaller companies. Related to his lack of 
management ability was his inability to work with the skilled employees and a general 
inability to get along with his co-workers. Once again, both'^preparation and selection 
techniques for managerial employees need to be re -evaluated. \ 

While the colleges and universities appear to have the greatbs^: potential for supply- 
ing the new people y^u need for both sales and management jobs, t^e industry rated them 
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as only a secondary source. At the same time, over 75% of the respondents said thai: a 
coliege or university background was desired for their management people. These jre- 
sponses imply that while the industry wants managers with college background, it is most 
interested in people with experience. It is concluded that this experience factor, coupled 
with the shortage of people, dictates that industry and education must develop cooperative 
work study programs for new management personnel. The industry must open its doors 
to interns from the schools, even diough these interns may not make immediate contribu- 
tions to production and marketing goals. 

I would like to suggest at this point that you take a walk through your plant when you 
return home, taking particular note of those areas that today require people with special 
skills or abilities. This includes die designer in the pre-press area, paste-up people, 
cameramen, strippers, and platemakers, '' 

These jobs are ail going to become increasingly important to the industry because 
they are increasingly fundamental to all processes. You are going to need more people 
here, people whose worth to you will be immeasurably more if they can come to you with 
skills that have been developed to match your needs. Older employees will need to be 
retrained in these specialties if your productivity and profits are to hicreasCv 

The industry is also facing new technologies, changing methods of reproduction, new 
materials, and new equipment creating manpower needs that only can be met through the 
development of new and different education and training programs, 

. These programs must stress primarily theareas of technical knowledge which under- 
lie all of the contemporary graphic arts processes, providing understandings which are 
common to a great variety of the new anjd developing technologies. Common areas of 
technical knowledge include those fundamental areas already defined: photography, 
electronics, mathematics, and chemistry. People prepared in such programs will be 
better able to adapt to change on the job, to new pieces of equipment and new developments 
as they come along. 

Our manpower project staff has made some general recommendations for changes in 
the education programs which were presented -o the International Graphic Arts Education 
Association Conference. We recommended tnat, while all types of printing and printing 
processes should be explored, special emphasis should be placed by schools on develop- 
ing people for employment in both the in-plant and general commercial industries,- with 
equally special emphasis on the offset lithographic process. 

At that time we made additional recommendations, and we plan to continue making 
these recommendations to all graphic arts educators atall levels of education, throughout 
die United States, during the next few months. 

First, it is recommended that new people in increased numbers be prepared for bodi 
c-production and managerial opportunities in the graphic arts industry of the i970's, espe- 
cially in those technical growth areas defined by the study. 

Two... that educational programs place increased emphasis on developingan interest . 
in the graphic arts industry among students. 

T*;-ee . . . that the type of educational program to be developed which will be of most 
bene ... both the industry and the student at the secondary level would be a broad indus- 
trial arts program designed to explore the technology which underlies the graphic arts 
and to determine and develop interests in these arcns. These programs should stress 
the development of good work habits and attitud'^s, depei^dability, and ambition. 

Four.,, that graphic arts education programs at a'' levels shift their emphasis as 
required to areas of layout and design, photocomposition; paste-i.p and copy preparation, 
camera, stripping, off';et .ilatemaking, oftset presswork, and bindery, \ny continued 
development of knowledge and skills in letterpress printing is not consistent with the con- 
temp rary nc ds of the graphic arts industry, 

Five...diat instructional programs place additional emphasis on developing tech- 
nical knowledge in the science-oriented areas which increasingly provide the foundation 
of graphic arts technology. 

Six . . . that young people being guided into the industry be advised to consider employ- 
ment in smaller graphic artij companies where they : night obtain a bro-rader aspect of 
graphic arts technology and in larger companies when they are more interested in in- 
depth specialization. 

Seven ... tha'^ additional cooperative, industry-education training and retrainino; pro- 
grams be developed. " . • * 

Light.., that coliege and university programs expand their efforts in developing sales 
and management personnel for the industry, with emphasis on providing work experience 
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during tlieir education process. 

Nine that community colleges, colleges, and universities develop 'the areas of 
safety and environment as integral parts of their graphic arts curricula. It is also recom- 
mended that curricula nt the college level include some instructio'^ in the application of 
computers to graphic arts technology and management. 

And, that colleges with graphic arts management programs consider offering continu- 
ing education programs for their graduates, with emphasis on technological growth and 
development. 

At the start of this program we told you of Kodak's objectives in this study; we have 
given you a lot of facts and figures, and some general conclusions. At this point, a sum- 
mary review of the major conclusions of the study is in order to help provide a clear pic- 
ture of the conclusions drawn for manpower from this study. 

First, the most significant need for ma»^power in our industry in the 1970's is and 
will continue to be in offset lithograpl.y, with secondary needs in gravure and screen- 
process printing. 

Because of the nature of the growing processes including offset, gravure, and screen 
process, there will be a continually-accelerating demand for qualified employees in l1;c 
pre-press areas essential to all of these processes, including layout and design, paste- 
up, and copy preparation. 

There will be a definite need for increased numbers of camera operators, for strip- 
pers, for personnel to handle phototypesetting equipment, platemakers, and press operators. 

Although letterpress is still widely used, its use appears to be declining at an accel- 
erating rate, and there will be little need for new people in this area. 

There will be a need for more people to handle plate and press functions in screen 
process printing, gnivure, and flexography. 

There is a substantial need and will continue to be a need for able and experienced 
sales people and for management personnel with sound managerial training who are 
attuned to botli the needs of their people and the directions and applications of new tech- 
nologies in the graphic communications industry. 

Stated most generally, job opportunities m graphic communications are siibstantial 
and are exnc :ted to increase at an accelerated pace during the rest of the 70's. 

With tliis situation prevailing, the individual company must seriously consider the 
efforts it is making in retaining or holding the people now on its payroll. The industry 
must make its jobs more attractive, with more vertical and horizontal mobility and 
greater potential for promotion. - 

There is a great need to develop on-going continuing education and retraining pro- 
grams in the industry, Since most training programs are of the on-the-job one-to-one 
variety which do not appear to be meeting the needs of industry, greater efforts must be 
made to create new and more effective training activities. Special or minority groups 
should be more strongly considered for employment in tlie graphic arts. 

The industry should work with the schools in initiating beginning and continuing educa-, 
tion programs for sales personnel. Special emphasis should be placed on marketing tech- 
niques and job experience as part of tlie curriculum. 

Universities, trade associations, unions, and managemc-t organizations should con- 
sider development of special programs to. Tjf ing present managers up to date in those 
areas unique to graphic arts management, including personnel dsvelopment and the tech- 
nological advances that they must understand. 

The information presented here is like the tipof an iceberg. All of the data and con- 
clusions will be published by tlie trade press and in special Kodak publications, The 
complete report will include all data compiled, survey ins*- laments, all tables and graphs, 
study conclusions, and recommendations. 

A second publication is called "Manpower foj. ;r*pbir Communications ... A Time 
for Change." It is dt^signed for use by both industry . .t<i -i L^a-ntion, and features the con- 
clusions of the study and recommendations for neweduo.^;^.^-' ;jrograms. This publication 
includes suggested curriculum for th\> schools desigr -. , to prepare the kinds of people 
required by the industry as defined by this study. Recommendations for instructional 
laboratories — including equipment and layout — are also included in this publication. 

The results of the manpower study verify most of the thingr that_many of us have 
.been suspecting for som.e time. The most important poirt is that now, for the first time 
in the history of tlie industry, you have data at your fingertips which can be carried 
to your local schools and training centers to develop education and training programs 
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that svill "really meet your needs. It's now up to you to work with educators and trainers 
toward the cooperative development of your most important resource - manpower. 

Mr. Sundeen Is Coordinoror of Marketing Planning, Graphics Markets Division, Eastman Kodok, Roches- 
ter, N.Y. Mr, Carman is District Sales Manager, Graphics Markets Division, Eastman Kodak, Washington, 
D.C. Dr, Strandberg is a Professor in the School of Industrial Arts and Technology, Eostern Illinois Uni- 
versity, Charleston, Illinois. 



Technology and the Elementary Schoe^! Student 

Robert 1^. Weber 

It is a pleasure for me to speak to you today regarding two tonics which I judge to be 
both old nd new, conventional and experimental, static but yet dynamic. The first topic, 
and proh ;jly the most important one, is the elementary school student. Close behind is 
the second topic> technology. Are these two topics somehow related? The title of this 
presentation implies that the topics are related, but tliere are some questions which might 
be raised concerning the relationship. For instance, why ever? bother to study ah^.ut tech- 
nology in the early years of education? Isn't the elementary school curriculum already 
overcrowded witli subjects? How can we possibly add another subject called "techno logy'V 
which maay people cannot even define, let alone teach? An even more fundamental ques- 
tion is whether a study of technology can actually serve the purposes of education, 
including the needs of each individual child. Really now, aren't children too young to 
engage in technological activities? Certainly this in itself would pose a serious safety 
hazard. 

By the way, assuming that you have convincing answers to most of these questions, 
where are you going to find the competent teachers capable of managing technological 
activities in the classroom? Will he or she be able to deal with the phenomenal explosion 
of technological knowledge without going into some type of future shock? 

Perhaps at this point, it might be wise to end our question period and use the remain- 
ing time trying to find some answers to the questions posed. If logical answers are not 
forthcoming, then perhaps the relationship between the two topics, children and tech- 
nology, does not exist. 

Where do we start in defense of the relationship? Maybe the best way would be to 
get a handhold on the meaning of technology. Once this is done, it might be easier to 
relate the topic of technology to the elementary school student. 

At best, technology, is difficult to define. Unanimous agreement upon a definition of 
technology would be difficult to obtain. However, for the purposes of this presentation, 
an acceptable definition of technology is offered by Kranzberg and Pursell. (1, p,4) They 
define technology as man'^ efforts to control his environment. Both writers feel that man 
controls his environment by using available resources in a creative manner. Undoubtedly, 
early man depended very heavily on all the technology he could muster. It was simply a 
question of survival. Compared with other animals, early man was not very well equipped 
to deal with his environment, let alone control it. He could not hear very well, run very 
fast, see very well, or even threaten other animals with strong-arm techniques. In order 
to survive, man had an obvious need to extend his physical capabilities via tools and 
creative thinking. His technology was directed at obtaining basic needs such as food, 
clothing, shelter, and security. Indeed, early man with his. primitive technology spent 
manyjong hours obtaining basic things which we now take for granted. 

Today, twentieth century man u'ies a rather complex ''technology to meet most of his 
primary needs. Besides being complex, the technology is fast, efficient, and to some 
extent unappreciated and unknown. Undoubtedly, technological man will continue to con- 
trol and shape the environment. My hope is tiiat man will begin to use more creativity 
and less, of the available resources in order to insure the existence of an environment 
wortii controlling. . 

At this point, we might begin to see a need for schools at all levels to consider the 
area of technology as a viable subject for study. Perhaps by examining li-.e role of the 
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school we can show more clearly the value of studying man*s efforts to control his en- 
vironment. Figure 1, which I have modified slightly from the writing of Lux (2, p. 310) 
will help illustrate how the study of man's technologies supports the purposes of education. 
The upper portion of the diagram represents some purposes of education, while the lower 
portion illustrates knowledge categories. Technology is represented as a knowledge 
along with science, mathematics, and the humanities. Typically, mathematics and science 
help us to understand and order our environment. The humanities help us to understand 
ourselves and our relationship with others. Technology, which was previously defined as 
man's efforts to control his environment, .s a knowledge of doing. For example, if man 
wishes to control a - river by constructing a dam, certain procedures or technological 
actions will be performed to insure a functional, well-rconstructed dam. 

If we can accept the purposes of education which appear in the diagram, we can then 
show the value of technological study in accomplishing these purposes. Consider first the 
cultural purpose. How has man's technology developed? How has man'progressed from 
a ji elf- sufficient society to a society dependent upon technological production? Why not 
study and experience primitive ways of producing such things as food, clothing, and shelter, 
and then contrast this technology with present-day technology? To realize the techno- 
logical accomplishments of past generations can lead not only to appreciation but also to 
an inspiration to improve upon those accon Ishmentu 
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The liberal purpose of education attempts to free the mind and prepare the student 
for the unending task of solving life problems. Tlie ability to think critically, idenrify 
problems, try solutions, and in some cases try, try again, are key elements in this area. 
Tccl'inolog)' by its very nature requires the application of critical thinking and problem- 
solving skills. However, these skills arc not applied in a vacuum. Tools and materiiils 
are used to solve concrete problems^ and frequently the student is able to judge immedi- 
ately how successful he was in solv».._. a particular problem. 

Little needs to be said about the lelationship between technology and careers except 
that the relationship is important "and unique. The wise teacher who organizes techno- 
logical activities around such things as building, transporting, manufacturing, and com- 
municating wiii also ii clude introductory information about the people who use these 
technologies. A case in point is a first-grade class which decided to construct an out- 
joor storage area for recreational equipment. First an architect helped the children 
draw up a building plan. Actual construction of the shed occurred on successive Satur- 
days with help from the local mason, carpenter, roofer, and electrician. Hopefully, 
through this ^ '.perfence, the children learned something about community helpers. Un- 
doubtedly tliey grasped the concept of careful planning coupled with a specific procedure 
to be followed in construction of the shed. 

Since we are no longer self-sufficient, we must depend upon technology for botli 
products and services. If we are to be wise consumers of these products and services, 
it seems important to distinguish the good from the baJ. Technological knowledge of how 
things are produced and serviced can certainly aid the consumer in the decision-making 
process. The decision to support the construction of a highway or nuclear generating 
station can only, be v/isejy made wJien both xhe positive and negative effects of man's 
technology are understood and contrasted. 

Finally, the last purpose education, and perhaps the most important one, deals 
with meeting individual needs. Most people might not equate technology with this par- 
ticular purpose. But if wetreafechnologyas doing or knowing how to do, it then becomes 
an exceile^^r vehicle for meeting individual needs. Children are by nature curious. They 
want to investigate and manipulate. They are interested in learning and achieving. They 
have a need to be successful, to be recognized, and to belong. Deprived of these needs, 
children gradually develop a negative self-concept of themselves which may inhibit them 
throughout life. Because technological activities deal with concrete things, children find 
learning easier. Dale (3, p. 98) notes that direct first-hand experiences form the bedrock 
of all educational experiences. In discussing Piaget's writings, Elkind (4, p. 47) notes 
that "our teaching at 'Jie elementary school level is generally much too verbal and ab- 
stract because we have been misled by the children's verbal prowess. Throughout the 
elementary school years, children need to concreti::e their language by relating words to 
things. The child's natural propensity in this regard is obvious from his penchant f - 
collectir^ things and for making and doing." 

LUing tools and materials to study the technology of building, transporting, food 
processing, and communicating takea advantage of the child's need to be active, explore, 
and investigate. AdJ children work in a technological environment, there are many chances 
for achievement and recognition. Children learn that they must cooperate and help each 
other with tools while sharing materials. The judgment that technology assists children 
in meeting their needs and functioning well in social situations l6 perhaps the strongest 
reason for including it in the school program. 

In summary of our discussion relating educational purposes to a study of t. zhnology, 
perhaps we can agree upon two things. First, technology is and will continue to be a domi- 
nant force shaping our environment. Secondly, a study of technology provides a unique 
way for students to be;p;in to satisfy the purposes of education. If this agreement is forth- 
coming, then where are all the programs in school v^'hich b ng children and technology 
together'? One thiiig is obvious; there is a scarcity of programs, especially in light of the 
rationale proposed in this paper. Rather than be critical of what you and"! have failed to 
do, perhaps we sliould look at the track record of a successful program. Consider the 
Mew Jersey TechnoIog;^" For Children Program in grades.K-6-. In 1966, the program was 
instituted with approximately 25 elementary school teachers. Today, in 1973, there are 
over 1500 teachers involved with tlie project. Although number of teachers involved is 
not the best criterion for judging success, it does indicate the willingness of elementary 
administrators to allocate botli teachers and funds for program adaptation. The initial 
and continued, success of the Technology For Children Project (T4C) might be attributed 
to some or all of the factors listed below: ^ 



1. From the outset, the program has facused an the Individual needs af children. Technalagical 
activities have been used as a vehicle far allowing children ta explore, manipulate, ca- 
aperata, and be recognized. Emphasis is not put on the vast I*' lOwledge of technology but 
on the interests and needs of the learner within o technologicol envitonment. 

2. The clossraam teacher is responsible for monoging the technologicol octivifies. The teocher 
not only becomes reasonobiy skilled in the use of tools ond moteriols, but olso decides 
whether T4C will be o seporote subject or integrated into the existing curriculum. This 
opprooch lecognizes thot two different people con use different methods to orrive ot the 
some goal . 

3. Teochers wishing to adopt T4C to their porticulor situotion receive troining in both the 
philosophicol ond technicol ospects of the progrom. The locol school system is committee 
to support the progrom by providing operoting funds ond time off for periodic T4C confer- 
ences. 

4. Project stoff operating through the Stote Deportment of Education provide orgonizotionol 
ond technicol assistance to beginning and estoblished T4C teochers. 

Undoubtedly, most of these procedures have facilitated the change process. Hope- 
fully they will be valuable to you when you begin to develop .your own program. 

In conclusion, it seems fnir to state that^ there is a close relationship between tech- 
nology, children, education, and learning?'"*r'echnological activities not only support the 
purposes for which tlie schools exist, butfehey also assist the individual in his or her total 
devjelopment. As the learner explores, A investigates, and manipulates, he learns some- 
tliinji J bout himself, other people, and {fie things he is working with. Perhaps this type 
of learning is the kind Hdgar Dale (5, p. 42) was referring to when he said, "The learning 
that is of most worth enables us to get a sense of individual and social identity — who we 
are, what we care alx)ut, a' id what we can do." 
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The Environment in an Urban Society 

Roberf W. Armbrust 



The Man/Urbanization/Technology equation may be thought of as a catastrophe when 
viewed from the standpoint of natural earth systems, since a catastrophe may be thought 
of as an event which upsets tne usual order of things. Man first started overturning the 
natural order on a small scale when he developed agriculture and animal husbandry. ! lis 
later develop'.nent of a written language and the rise of city states further upset the 
balanced ecology. The more recent proliferation of metropolitan centers of manufactur- 
ing and commerce has hastened degradation of the environment to the point of crisis — 
some are of the belief we are fast approaching an ecological doomsday. 

• Perhaps we can most meaningfully think of urbanization as the evolutionary movement 
of man from his relatively simple hunter-fisherman life, to that of family-centered 
crafts, and ultimately to factory worker, businessman, and professional. Man's inborn 
inquisitiveness, coupled, with his delight in adventure and his developing capacity for 
rational and creative thought, started him along the path of technological innovation. 

It was exhilarating, indeed, to meet nature's challenges head-on and to sense the 
slow but steady gain in control over circumstances which had seemed so harsh — even 
cruel. And it must-4iave seemed so right, so natural and normal — almost as if.it were 
expected of him. Why else did he possess this wonderful brain cap.ibZe of such powe/s 
of rationalization, and such creativity, whose depths he had only begun to plumb, and whose 
achievements seemed to him at times to challenge nature's best. Perhaps it was under- 
standable, therefore, that he should slowly come to lose his perspective, become dulled 
in his humility with the passage of time, and increas.mgly come lo view himself as apart 
iTom nature, aloof, and independent— himself a creator of hi'j own environment! But as 
the poet writes, all dreams must end, all fantasies fade b'ifore the beneficent sunlight. 

OUR MAN-MADE ENVIRONMENT 

Can man fashion the environment in his own image? Can he depend solely upon his 
own intelligence to safely and unerringly guidf him through the subtle mazes and pitfalls, 
c-" 1 he continue to violate the bold patterns and laws of the larger food, water, and air 
systems of which he is both part and partaker? Our natural scientists caution us that we 
are embarked on a dangerous journey indeed, and our psychologists point to increasing 
signs of alienation and estrangeitient — despite living several thousand persons ^o the 
urban square mile) 

Man, amazingly flexible and adaptable, seemed at first to thrive in his vibrant, new- 
found productive environment. More recently, however, psychologists became convinced 
that human behavior was determined by the circumstances of th j environment, and the 
urban environment grew with little planning to .reflect; hum^i^ needs and values. Many 
writers feel that min saw only the advaht&ges of urbanization — and these seemed to the 
poor their only hope — but that he failed to und^-srstand or accept the full consequences . 
arising out of its complexities. 

Urbanization has now progressed to the point where sociologists no longer recognize 
any meaningful distinction between urban and rural. V.'hile differences' in population den- 
sities may exi.«=*- f.:;T some time, differences in mode of life are seen as rapidly dis- 
appearing. As urbanization moves rapidly through successive stages of "urban sprawl" 
into the "megalopolis" era, it finds itself involved in what is not .inappropriately termed 
"the urban crisis." While neither the intent nor purpose of this ;oaper is to explore this 
crisis, it encompasses a highly dynamic mix of social, political, philosophical, psycho- 
logical, and ethnic factors, in addition to the environmental and pollution factors which 
are the major concern of this paper. 

OUR EXPLODING POPULATION 

Demographers estimate that for a million years before the Christian era, world 
populcrion could not have increased at a greater average annual rate than perhaps three 
hundred persons. This rate has steadily increased to an annual average of twenty-seven 
million for the period 1925-1962. Future predicticiis are for an additional billion people 
by 1975, and another billion by 1982. World population has thus more than tripl ed since 
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the early 19th century. Possible psychological effects of existence in an unnatural, over- 
flowing world, without privacy, quiet, or independence, triggers thoughts of the famous 
lemming migrations, now said to be the result of the intolerable effects of crowding on 
their simple brains. It is predicted that food production will be able to support popula- 
tion growtli for an indefinita period— if taste, smell, and appearance are of no conse- 
quence. As a consequence, zero populallon growth (ZPG) is being strongly advocated 
by many. It is estimated thatinorder to ac.iiVve a ZPG in the U.S,, a rate of 2.1 children 
per family for the next 170 years would be required, based on a population of 320 million. 



OUR CARFLESSNESS AND IGNORANCE 
Erosion 

Sediment represents one of our largest water pollutants, but more importantly, it 
represents the rather suicidal loss of a link in man's food production chain. We cannot 
continue, on the one hand, to place ever-Increasing demands upon tlie soil for foodstuffs, 
while on the oLher hand permitting soil to be lost forever through erosion: nor can we 
hope to survive anv millenia-Iong wait while new soil is being formed and enriched by 
organic matter. 

Land undergoing urbanization is our greatest source of sediment. Research reveals 
that construction sites contribute sediment at rates approaching 20 to 40,000 times tliose 
of farms and woodlands. Under present construction practices, it is not uncommon for 
such land to remain bare and exposed to erosion rlirce months to more than a year. 
At one construction site consisting of 89 homes on a 2C-acre site in Maryland, 3,800' tons 
of soil eroded — equivalent to a 1-1/4-inch layer over the entire area. One storm alone 
removed more than 256 tons in less than two hours. 

The irony of these affronts to nature is tha't control technology does exist in the form 
of such practices as selecting the best construction season, reducing area and duration 
of exposure, mulching and vegetation, mechanically retarding rates of storm runoff, and 
trapping of the sediment. Laws and zoning regulations' are sorely needed requiring that 
contracts contain sediment- control provisions to protect owners, society, andnarai^. 
We annually spend 125 million dollars to clredge some 38 million cubic yards of sediment 
from our harbors and waterways — enough, we are told, to fill almost two million railroad 
carsj Meanwhile we lose more than 100 million dollars in reservoir capacities, and for 
each pound of municipal c nd industrial waste we dump into our rivers, lakes, and streams, 
erosion usually adds several pounds of sediment. 

Fertilizers and Pesticides 

In order to achieve higher food productivity and foods free of insect damage, modem 
farming has become dependent upon a variety of chemicals, fertilizers, and pesticides. 
Their use has become standard procedure in food production, so much so that some 763 
.'mUlTon pounds of 900 different pesticide chemicals are produced and used annually, 
■primarily by agriculture, but also by industry and the home. 

The death of many of our waterways throughout our major farming states is charged 
to nitrogen from, chemical fertilizers leaching out into adjoining streams and rivers. 
This nitrogen accelerates ihe stream vegetation growth which, when decaying, robs the 
water of its oxygr^n content and ultimately renders a stream incapable of producing the 
oxygen needed to cleanse itself of organic matter. The Federal Environmental Pesticide 
Con:rol Act of 197 L- required that all pesticides be registered and designated as to theii: 
proper use as either general, rc . :ricted, or by-permitTonly use. This act was enacted 
primarily in response td ehViroirnental contamination resulting from persistent use of 
pesticides, which had both affected the ecology and found its way back into man's food 
chain. 

The President's Council on Envirc mental Quality reports that Integrated Pest 
Management oli'ers new opportunities' to xeduce the use of <:hemical pesticides anr' d 
the environment. These "naturar' pest-control techniquef, include ''ultural meth. .s, 
pest-specific diseases, resistant crop varieties, sterile insects, attractants, and releases 
of pest parasites cr predators. Research is now underway to establish economic thresh- 
olds or levels at which .pests can be tolerated without significant damage to crops. 
Ai|-hough the public is often the last to hear it, findings show 'yields are heavier when little 
or Ro pesticides were used than when periodically used as precautionary applications. 
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Food Poisoning 

Microbiolcgv:aI contaminations of canned foods liave caused sainu>neIIosis and 
staphyloccocus to becc '.e rather common, though much- dreaded, household vords, Mean- 
whiJe, nutritionists warn us that nutritionaJ quackery is being practiced on the uninfoi'mcd 
and unwary public in the form of deceptive and misleading clahi-is. The average person, 
for example, is estimated to consume from three to five pounds of chemical addjt'ives 
annually in his food; placed there reportedly to enhance color, taste, or smell, and to re- ^ 
tard spoilage. 

Lead Poisoning 

Some 600,000 children in our urban areas suffer from lead poisoning, contracted 
by eating paint chips from houses, furniture, etc. In 1968, the U.S. used 5.6 million pounds 
of mercury, bringing the total usage since 1900 to 1.69 million pounds. Thr? adult tolerance 
level has been set at 2 parts per million (PPM). Samples from the St. Ciuir River bottom 
ran as high as 2,000 PPM when this pollution hazard was first discovered, 

AIR POLLUTION 

For the year 1968, it is estimated that the U.S. had 'total airborne emissions of ten 
million tons, consisting primarily of carbon dioxide, particulates,.^sulfur oxides, hydro- 
carbons, and nitrogen oxides. Major contributors were cars, fuel combustion from sta- 
tionary sources, industrial processes, solid waste ulsposal facilities, and. miscellaneous 
Rnnrcp^s such as forest fires and agricultural burning. Scientist's tell us that the- economic, 
effect of air polluUx^a in terms of damaged health, materials, and ecology is staggering, 
and that any money directed at abatement is, in every sense, just good logic. 

Recent research into the effects of air pollution on plant growth ^^^^revealed chat 
pollution reduced grovvdi byasmuchas40%or more. It is indeed an i^ff^ of oftr time and 
our urban culture that plants grown in a green-house with filtered air are healthier than 
those grown outdoors in the fresh air! Trees throughout the world '".re dying from the 
effects of air ,>oUution, and smog, a more complex product of air pollution, has claimed 
untold lives in urban centers. 

The siiort-term outlook is not especially bright for any improvement in air quality. 
Shortages of low-sulfur fuel are said to have been instrumental in forcing a delay of en- 
forcement of proposed clean air standards for 1975, Tennessee Valley Authority, for ^i* 
exan^ple, is said to be unable to meet tliese standards, despite the present cost of clean- 
ing up its stacks, which amounts to $125 per customer over a 15- year period. Auto manu- 
facturers are also eofperiencing trouble meeting proposed standards, and enforcement 
officials are concerned lest tlie ra'-her delicate catalytic-type emission controls become 
disfunctional and po* ^ a number of attendant problems, 

WATER POLLUTION 

The effect of urbanization upon water quality has been no less tragic than that of air 
quality. While quantity has proven adequate in all but a few cases, the quality has slowly 
dete. >rated. Urbanization's polluting effects are magnified . by water's remarkable 
absorbency for salt, chemicals, acids, and even metals. An ever-present danger to our 
urban water is contamination of our underground resources. These are by far the major 
and most important part of our water resources, accounting for as much as 90% of our. 
water resources, unpolluted, unsilted, and often untapped. 

Industry withdraws water at thp rate of 1:00 billion gallons per day, more than the 
average flow of the Mississippi River at Vicksburg, Miss, The latter represents the 
run-off of about 40% of the land area of the conterminous U.S. Fortunately, more than 
half of industry's water Vv '-^.ds are met by reusing water. This is especially important, 
considering that as mucii as 184,000 gallons of watet may be required to make a ton of 
fine book paper. About 80% of the industrial use for water is in electric power genera- 
tion for cooling, ^ 

We command the technology to raise water relatively' economically to clean and 
healthful levels. In only a few notable cases more expensive tertiary treatment, which is 
designed- to remove nitrogen and phosphorus nutrients, has boen required. Water from 
such expensive treatment will be, we are told,- "too good to rhrow away," and will be . 
directly reused for agricultural, indusnrial, recreational, or even drinking water supplies. 

The Water Quality Act of 1965 was the first federal attempt to enhance the quality of 
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U.S. waters. The Clean Water Restoration Act of 1966 authorized appropriatior<^ for 
construction grants to help build sewage treatment plants, aid to state water pollution 
control programs, and monies for research into new ways to treat industrial wastes. 

PRODIGIOUS CONVERSION OF RESOURCES TO WASTE PRODUCTS 
Ener gy 

Some thirty years ag'*-, Buckminster Fuller reportedly calculated our total en erg)' 
generated in the U.S. as equal to the musculai: energy generated if every person had 153 
of Crusoe's Man Friday. In terms of today'sngnergy demand, every person — man, woman, 
^ .and child — would have about 500 Man Fridays. Small wonder that we are variously de- 
scribed as the "energetic nation" or as "energy-drunkards." These descriptions pain- 
fully reflect oi'.r seemingly insatiable appetite for crergy to fuel our ready-inix, throw- 
away* planned obsolescence, energy-giabbing way of life. And how shall we power the 
burgeoning pollution control equipment with which to clean up the waste and pollution our 
way of .life produces? Why, with even more energy , of course 1 

Approximately 97% of our electrical snd heating energy for our urban culture is 
obtained from fossil fuel — petroleum, natural gas, and coal. By 1985 we will have to 
import 40-55% of our total energy from abroad, possibly resulting in pocr balance of 
payments, as well as other countries becoming Jarge equity holders in the U.S. We are 
reported to have known oil reserves for only 65 years, gas for only 50 years, coal for 
perhaps 300 years, uranium for 25 years, and shale oil for 35 years. At present consump- 
tion rates,, we have reserves for 200 years. Twenty-five percent of our present energy 
goes into electric power generation, a process only 30% efficient. 

Solid Wastes ' ^ - 

Solid wastes have become a major problem in urban society, if for no other reason 
than their* sheer quantity. The quantity probiem-ris compounded by ^!.e indcstructability 
of many, tlie expense of collection, handling, and disposal, their unsatisfactory 
storage. Their menace to health further compounds the problem. Complicating this 
rather dismal picture further are matters of political jur':.aictions regarding collection, 
recycling or disposal, social attitudes in urban complexes, and the difficulty of gaining, 
public support for their collection, recycling, or disrjsaL 

WMle the recycling of paper, plastics, glass, metals, and other materials would seem 
an obvious answer to both preserving and protecting our material and energy resources 
against needless waste, the inherent problems of types and quantities required for effi- 
cient operation have slowed efforts. i\ number of urban centers have pilot programs or 
lir .ited programs for paper, glass, or cans. AUentown, Pa., has a profit-making city- 
wide program for paper which is reported as achieving excellent cooperation and -results. 

The Glass Container Manufacturing Institute reports that Americans dispose of 11 
million cons of glass annually. It is presently impractical to recycle this into new con- 
tainers, due to .the necessity to sort the glass for color before remelting, which would in 
turn require long hauling distances to recollecr. Recvi, led glass is being utilized for 
several new building and construction products. Glass rubble building panels of '4-10 
, foot size and weighin r up to 1900 ILs, each, costing from $1,50 to $3,00, are one such 
product. 

Another recycled glass wool insulation product has a $10.00 per ton advantage oVer 
virgin material. Recycled glass is also being used for a type of terazzo flooring, as 
material for sewer.pipe, and slurry to seal pavement, A recent Oregon law requiring 
that refunds be paid for beer and carbonated drink cans and bottles, although meeting 
with resistance froni the beei and soft drink industries, is said to be an overwhelming 
success, Ne{?rly all states are said to be watching Oregon's law and considering similar 
laws, 

NOISE POLLUTION ..^^ 

Until the more recent stages of urbanization, man accepted noise as a normal accom- 
paniment of bringing soil to proper tilth, planting and harvesting, forging and. grinding a 
new tip on a tool, or building a bam or house.' The gdvent of ever-more-powerful and 
sophisticated manufacturing, construction, and transportation equipment and vehicles has 
skyrocketed luise levels, and we are told that even today's kitchen has enough noise- 
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producing appliances to almost chnllenge the proverbial boiler factory. Even noise in the 
modern operating room has reacheu levels where fear is being expressed for the patient's 
well-being. Traffic noise has also come to be a matter of concem in urban areas. 

The Feu ral Occupational Safen/ und Health Act COSHA) has already come to the 
rescue of noise- weary factory workers in the manufacturing industries with enforcement 
of St ,idards for specific noise levels and duration. Urbanites and suburbanites, mean- 
while, settle back to their daily routines with the noise of trains, trucks, autos, Hondas 
and Yamahas, sirens, mowers, rototillers, canned music, chimes, beUs, t»yici various 
portable electric tools for the shop, lawn, and garden. 

THE NEED FOR NEW VALUES IN RESOURCE 
PLANNING AND MANAGEME.^IT 

True Cost ys. Unit Cost 

The American economic system has geared itself to serve consumers , rather than 
humans . Mechanization, automation, and cybernation in turn have produced vast quanti- 
ties of consumer goods cheaply and efficiently, when viewed from a "unit cost' * standpoint. 
But those who study the human condition tell us that all is not well, and despite our mate- 
rial abundance, the human psyche is impoverished and undernourished. 

. Environmentalists feel "unit costs" of production are in reality only rather deceptive 
short-term costs, reflecting only the familiar Man/Machine/Materials equation, while 
the ultimate costs, which reflect in addition any environmental "trade-offs," are the 
true costs. They would be quick to concede that, while the -latter are much Jess tangible 
and perhaps even somewhat rractible, this does not subtract one iota from their validity. 
It should also be noted in passjng that the psychologist, philosopher, and sociologist would 
also wish to add something, injecting a human element into the ultimate cost equation. 

Ecological Trade-Offs 

Some say we will have to make certain rather "practical trade-offs" in ecological 
areas, and that these must be arrived at Ctwrnigh^ certain risk-to-benefit considerations. 
We are also told that we will have to settle tor what is rather knowingly referred to as 
the "inevitability of some ecological impairment." 

Environmental vs. Dollar Values 

In such risk-to-benefit considerations, the value some would attach to a particular 
animal or plant ^.pecies or to a particular eco-system is cause for apprehension or alarm. 
Must our decisions' continue to be dollar-value based only? Must they reflect the ego- 
maniacal philosophy expressed by the remark, "When you've seen one tree, you've seen 
them all"? Will man come to reflect both wisdom and humility, discerning that such 
affronts to nature are, in effect, affronts to himself — an inextricable part of nature's 
scheme, her inexorable laws, and her simple rhythms ar.d order? 

OUR APATHY 

Perhaps our shame is that too few have the temerity to voice even mild concem over 
the need for explorr ;^'>n of short-term alternatives to practices which portend even 
greater proliferation ot pollution control equipment and attendant soaring energy demands. 
As \yell indoctrinated consumers, we fear being viewed as "anti-progress" or simply 
not a part of the new society, liave no fears, the optimists tell us, cheap, clean nuclear 
energy is just around the comer, with its promise of exponential energy. 

Many learned scientists,, meanwhile, wam that nuclear energy is the dirtiest tech- 
nology conceived by man, "since its by-products have a half-life of some 20,000 years. 
Any major accident would be unthinkable in the experts' opinion, since the typical river- 
side location of plants would permit contamination to spread widely and rapidly. Docu- 
mented, accidents fo date have fortunately been relatively minor, yet the death rate — 
especially for infants — has definitely reflected these accidents. That all-important link 
in man's survival chain, t!ie fetus, is said to be four times as sensitive to radiation as 
an adult. 

BETTER STEWAROSHIP 

Throughout man's thinking and writing, runs a common theme regarding his tran- 
siency and lack of any absolute possessions on earth. True, he has certain rights, the 
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right to use the natural resources, but he also has atto , int responsibilities to act as 
good steward in passing these on to the fucure inhabitants in the best condition he knows 
how. America's greatness has been attributed by many to the early influences of the 
challenge posed by ever-present new frontiers. Although the frontiers have long since 
vanished, much of our blinking and attitudes about land and unlimited resources, shaped 
under those pioneering and frontier conditions, seem to have persisted. If a farm became 
unproductive, you simply moved on to better land. The pioneer writers described the 
lands and forests as endless and abounding with game, the streams clear and teeming 
with fish, and che eartli itself a treasury of minerals. 

The federal government now provides assistance to enable states to protect land 
which they feel to be of critical environmental concern and where necessary to curb the 
incursion of airports and highways. Assistance is also being provided for land acquisition 
lor parks and recreational areas for large urban populations. More and more urban 
areas have, or are developing, land-use policies which utilize zoning to preserve prime 
agricultural land. Rather than wait for the pressures posed by- land developers and specu- 
lators," and the resulting escalating land values, some urban counties are now buying their 
surrounding farms to protect their food sources. The setting of optimum city size in 
keeping with environmental and human values is also being proposed. 

A CHANGE (N FOOD HABITS 

' That old adage, "eating high on the hog," well describes urban America's food habits. 
Our beef-'=*ating habits put us very high on nature's food chain. One 10-ounce steak is 
rated as equivalent to 17 days of food for less-fortunates on starvation diets. The average 
American thus places a four times heavier demand on the biosphere than if he lived like 
much of the world, mostly on grain. Fish and chicken, on the other hand, require only 
about 1/5 as much feed per pound of meat produced as does a steer. Tlie feed- lot-finished 
steer of 1000 pounds will also require 20 to 24 months to raise. Nutritionists tell us that 
less beef eating would have important secondary effects in health improvement. Mean- 
while, we are putting increasing stress upon the eco-systems in order to supply our de- 
mand for food. 

THE NEED FOR RECYCLING INCENTIVES 

In his 1971 Environmental Program, the President noted the need for additional re- 
search, policy studies, and analyses to provide new and alternative strategies for dealing- 
with the whole spectrum of environmental problems. He cited especially the need for 
better understanding of how economic forces induce some forms of environmental degra- 
dation andnhow we can create and change economic incentives to improve rather than de- 
grade environmental quality. In proportion to our total materials consumption, recycling 
is actually declining. Thesurestknownwayto reverse this trend is said to be the offering 
of financial incentives. Past government policies hampered recycling of some materials. 
These policies included taxing and other fiscal and regulatory policies which give a person 
using virgin materials a bonus or tax break. Notable examples of this are the freight 
transportation rates for iron ore which favor itover scrap iron. Oil developers are per- 
mitted the first 200 on the dollar untaxed, while used oil, which represent? both a time 
and energy bank, is typically poured outto further pollute the land, water, and air. Label- 
ing policies in certain sectors of tJfe economy have be'en another source of discouragj'ment 
to recycling. When aluminum producers came under fire recently, due to news that 
aluminum production required about 5 times the energy that is required for steel, they 
were quick to counter that the recycling energy costs were only about 5% of that required 
to make virgin aluminum. Aluminum has, they say, become an energy bank, which can be 
drawn upon again and again at little additional energy, assuming recycling is done. 
Smelters of aluminum insist aluminum cans are not suitable for ingots and cast aluminum 
items, due to the magnesium content, and that its reduction is prohibitively expensive. 

THE NEED TO SLOW AND CONTROL POPULATION GROWTH 

Environmentalists and demographers view with alarm the increasing world popula- 
tion and the resulting complexity of the population/food/environment equation. In the 
relatively short period of 15 years, from 1955 to 1970, the world populatiOxi increased by 
one- third. By tlie year 2,000, it is estimated, there will remain as little rs 1.2 acres of 
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good crop land per person. Given our present eating habits and our present food produc- 
tion techniques, this would not adequately sustain the world population. 



THE THREAT OF ECOPORNUGRAPHY 

Ecopomography has recently appeared in the environmental literature, having as its 
roots the words ecolog^^ and pornography. The former's meaning is obvious, and the 
latter appears frequently in the news media. The two combined describe a type of writing 
on ecological matters which is, in a sense, obscene or offensive. All are aware of adver- 
tising's potential for abuse. We all grew up in an advertising-dominated culture, and on 
mariy occasions fell victim to its insidious appeals to vanit)', greed, pleasure, prestige, 
etc. We have seen its powe^^Pfo increase consumer demand for products and services. 

The objectives of ecopomography are to encourage or delude an already technology- 
bewitched and bewildered society, to be assured technology is solving the environmental 
problem. As one writer has noted, people want' so much to be assured — and so it's back 
to the television set! Unfortunately, the ecopornographic message diverts the reader 
from a basic understanding of what is really going on^ and this is its greatest danger; in 
addition, many do not possess the environmental awareness or the scientific kno\vIedge to 
detect the many subtle half-truths, omissions, and deceptions they contain in the name of 
ecology. As someone once said, beware of half-truths — you may have hold of the wrong 
half. 

And who shall champion the environment and pay the multi-million-dollar advertising 
cost to offset ecopomography and set the issues straight? The Federal Trade Commis- 
sic and the Federal Communication Commission are the so-called "watch-dogs'* of 
advertising. They can, witliin rather broadly-defined parameters, penalize parties found 
guilty of misleading or fraudulent advertising; in extreme cases, even require that equal 
or off-setting advertising be paid for. 

SOME ENVIRONMENTAL ALTERNATIVES 
Organic Farming 

The implication of photo syii the sis, as the only known non- polluting power, is only 
now being recognized, Chinese rice culture produces approximately 53.5 BTU for each 
BTU of human energy expended in farming it. Our highly-espoused agriculture, in con- 
trast, produces approximately 1/5 BTU in the form of food energy for each unit of fossil 
fuel expended in plowing, cultivating, harvesting, and storing crops. 

Our mechanized farms, where one man takes care of 60 to 75,000 chickens, or 5,000 
feedlot cattle, or 50 to 60 milk cows, give the impression of tremendous efficiency. Yet 
w.e must realize this is made possible only because of the prodigious use of cheap fuel, 
both on the farm and in the urban factories, where many persons fabricate the farmer's 
support equipment. We are told that cheap energy is gone; we therefore need to look 
more thoughtfully to the possibilities of organic cultivation, which utilizes a greater pro- 
portion of free sun energy for the production of food. Hamburger- stand foods have an 
energy content representing about 1/10 of the energy expended to get it, while produce 
from your garden yields about 1.6 times more energy tiian that used in growing and cook- 
ing them. 

Geo-Thermal Energy 

Geo-tliermal energy is receiving renewed interest as a relatively new and untapped 
supplement where geographical features make it feasible. This process utilizes water . 
or steam, which has been heated by tlie hot magna layer deep within the earth, to drive 
electric generators, if hot water is used, disposal of the waste water poses a potential 
environmental hazard, due to possible pollution of streams or groundwater. The eco- 
nomic advantage predicted for 1975 is lower capital investment of about ?100-$150 per 
KW as against $200-$300 per KVV for coal or oil-burning generation, and $500 per KW 
for nuclear plants. Under a 1970 Act, the government leased federal land in 13 states 
having favorable sites for development of geo-thermal energy. It is estimated that 395 
million KW of electricity may be available by this method by the year 2,000 — this repre- 
sents present aggregate generating capacity. 

Methane Gas 

The potential for greater production of methane gas from sewage by-products is seen 
as a supplemental source of energy. This is not a new technique, but it has been applied 
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only on a limited scale to date. We have enougli human and animal wastes, we are told, 
to produce 2000 billion cubicfeetof gas per year, which would augment our present 20,000 
billion cubic feet of natural gas per year. But because the process depends upon nature's 
own tin\e schedule of 40 days I'or the digestion of organic waste material by anerobic 
bacteria, it cannot economically compete withi natural gas, which is composed of about 
90% methane. 

Substitute Natural Gas 

The Federal Power Commission is studying an application to build a Substitute Natural 
Gas (SNG) plant with a 250 million cubic foot capacity in the Navajo Nation, New Mexico* 
This plant will gpnsume 9.6 million tons of coal per year and require 44,000 acre-feet 
of water per year. SNC is obtained through the controlled reaction of coal and oxygen 
in the presence of excess steam in a suitable reactor. It is felt that oil companies are 
encouraged by their research fi.idings on producing gas and liquid hydrocarbons from 
coal, which is our most abundant energy resource. 

THE PRESIDENT CALLS FOR DEDICATION 

In his 1971 Environmental Program, thePresidentclosed with this plea to Americans 
to dedicate themselves during the decade of the seventies to the goal of restoring the 
environment and reclaiming the earth for ourselves and our posterity. He then invited 
all people everywhere to join in this gr'^Tt endeavor, and closed by noting that together 
we hold this good earth in trust. 

This paper has attempted to arouse a heightened awareness of threats to environ- 
mental quality posed by urbanization. In so doing, it has explored possible alternatives 
to present urban and technological practices and problems, and has posed a challenge to 
all to maintain and improveour mutual environment. Therefore this paper did not attempt 
a full development of tliose more positive aspects of man's teclinology which lightened 
tlie burden of his labors, freed him froni famine and disense, md provided him the leisure 
to more fully explore the depth and breadtli of his humanity. 
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The Urban Society in Crisis: 
ATechnological View 

Nathan Weiss 

Much has been written about the urban crisis. However, an aspect which 1 t-hink has 
not been sufficiently addressed is that \vhich concerns the technological implications of 
urban dysfunction. In addressing the technological linkage to the urban crisis, 1 will focus 
primarily upon four questions. 

1. What are the symptoms of the contemporary crisis cf urban society? 

2. What role has the technological revolution played, in creating the urban crisis? 

3. What role shall technology play in ihe renewal of contemporary urban American 
society? 

4. What role should technological education play in the renewal of contemporary 
American society? 

First, let us turn to the question relating to the symptoms of the crisis in urban so- 
ciety. The symptoms can be categorized in an endless list, The higlilights would have to 
begin with the collapse of tlie urban environment'as exemplified by tlie pollution of the air, 
water, soil, food, animal and plant life, etc. Secondly, the immobilization of url-an trans- 
portation should be noted and Iiere the manifestations would include vast traffic conges- 
tion, the space imperialism of tlie insolent chariot (notably the automobile), and the In- 
ability of railroads, busses, and otlier forms of mass transport to operate witli even a 
modicum of efficiency, 

A tliird symptom which emerges concerns tlie collapse of security for persons and 
^property. The reading of current newspapers should be sufficient evidence of the mount- 
ing crescendo of crime. 

A fourtli symptom would be the disarray of municipal services in areas such as 
garbage collection, strikes of municipal employees, and tlie horrendous unresponsiveness 
to human needs. 

The collapse of health services is a fifth symptom, as evidenced by the rising rate 
of tuberculosis and other diseases of poverty among the urban poor. 

The sixth symptom is reflected in the growing alienation of young workers who indi- 
cate tlieir sense of anomie through work stoppages such as the recent Lordstown General 
Motors strike. 
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Filially, and by no means does this indicate an exhaustion of tlie catalogue of horrors, 
we see catastrophic deterioration of housing in the g?*eater urban centers of America. 
The flight of the white middle class to the S' burbs, followed by the influx of blacks and 
Puerto Ricans, the clashes between the tenar s and landlords, the decline of tlie physical 
facilities, all these are signals of the growing distress of urban society. 

Having categorized, at least in part, the symptoms, it is perhaps now appropriate to 
turn to the question of tlie technological revolution and the role it played in the creation 
of the urban crisis. If one would permit a brief review of the history of industrialization, 
it would be possible to note certain landmarks. These would include the development of 
new farming technology which made possible the agricultural revolution in the 18th and 
l9.th century; tlie rise of industrialism in those countries which had conquered the prob- 
lem of agricultural productivity; the spawning by industrialization of great urban centers, 
the giant corporations, trade unions, over-seas'"expar.sion, the medical revolution which 
prolonged life, and the rapid riseof livingstandards — all vast changes in modem society. 
Thus the technological revolution has resulted in both great blessings for i:umanity and 
severe dislocations, dislocations which are most significantly reflected in our urban 
centers today. 

ilow shall we deal with the urban crisis in American society, particularly the tech- 
nological aspects? Technology, it seems to me, must be utilized to restore the environ- 
ment. Further, technology can be used to improve the quality and producrivity of muni- 
cipal services. The computer and tlie managerial techniques of the modem corporation 
have already demonstrated in areas such as trash disposal in the city of New York that it 
is possible \.o make dramatic improvements. It is ironic that, at a time when to many 
people New York City seems to be ungovernable, indications exist which show New York 
beginning, at least in a few areas, ro get a foothold in the efforts to improve services. 

Technology must be used to restore the sense of security for persons and property 
in the urban society. Health services certainly are promising candidates for technological 
use. Technology also can result notonlyin man's disaffection from work, out also can be 
employed positively to end tlie worker's alienation from his job. I would suggest to you 
tliat the notion of job enrichment and human development, both for blue collar and white 
collar workers, has much to offer. The list of possibilities that I have brought forth is 
by no means exhaustive. 

Finally, we must address the question of the role that technological education should 
play in the renewal of urban society in America. Stress should be placed upon career 
education from kindergarten to graduate school; career^lind technological education should 
also be coupled with preparation in the behavioral sciences; technological and career 
education must increasingly stress access for women, blacks, Puerto Ricans, Chicanes, 
and native Americans; technological and career education muslbe articulated systematic- 
ally from kindergarten to graduate school through regional, state, and national efforts. 
A national human power policy which assesses needs, changes, and futuristic projections 
should be utilized by educational planners. 

In the final analysis, all of the issues which 1 have raised will come to naught unless 
there is active involvement in the political decision-making process by technological 
educators. Excellent plans are spawned daily, but most of them flounder on the rocks of 
inactivity. Vigorous political action is very much in order if we are to shape the destinies 
of our nation. Indeed, 1 would like to leave you with the thought of Edmund Burke, "AU 
that is necessary for Evil to triumph is for good men to do nothing." 
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Urban Complexities Spotlight an Industry's 
^ Need for Help 

Clifford L. Efling 



When one tries to unravel tiie intricate web of conflicts and problems which are a 
corollary development of our increasingly urbanized society', the construction industry is 
spotlighted in the crossfire of opposing goals and emotions in one area after another. 
No discussion of inner-city decay and urban renewal proceeds very far without a public 
debate concerning .what should be torn down, what should replace it, what can be preserved, 
what can be restored. When we discuss pollution, not only the obvious forms of air and 
water but even in tlie areas of noise and transportation, the builder, the designer, and 
his skilled forces are once again needed to effect any possible improvement. [lousing 
for the poor and the elderly are other areas of social change and concern which must 
ultimately involve some form of effort by our own industry. 

We have been spotlighted in the public clamor over jobs and employment opportuni- 
ties. A running dispute between the old-line craft unions and the desires and aspirations 
of our minority groups flared into open battle in many cities. Training programs for 
those in the urban ghettos togetlier with a gradual and reluctant lowering of the barriers 
for union membership are succeeding in opening good job opportunities^andja.. chance to 
become a skilled productive worker in those exact areas where such opportunities are 
scarcest and most needed because of the flight of business and commerce from decaying 
center cities. This often leaves a situation where demolition and reconstruction is die 
first necessary project before any other plan of economic and social betterment can even 
be put into action. 

An increasingly important factor in today's sophisticated construction is' the mechan- 
ical contractor. He is the man who provides tlie plumbing, heating, ventilating, air con- 
ditioning, service and process piping, power plants, and utilities which permit an urban 
culture to function. To cover such abroad variety of interrelated skills, we have adopted 
the term mechanical contractor. In the basic underlying sense, we are concerned with 
those portions of tiie construction industry which dea? with moving parts. 

Here again, we are on the cutting edge of another recent social phenomenon, the in- 
creasing frustration and disillusionment shared by our population with appliances that will 
not work, valves that stick, leaky pipes, loose parts, and the increasing impossibility of 
finding adequate, competent repairmen to keep our phys.cal plant running smoothly. This 
frustration, together with planned obsolescence and the equally dubious tax law effects 
of the fast write-off, has created a situation where it is often cheaper to throw something 
away and replace it than to even try to keep it running efficiently. Thus we are gradually 
being inundated by our own growing piles of scrap and waste. 

The construction industry as a whole represents more than 10% of our gross national 
produrt. its output is approximately twice that of all domestic auto producers combined. 
We are far and away the largestsinglesegment of the economy. Amazingly little is kno\vn 
about the details and operations of this economic giant, despit<^ over-all size. We do not 
have any large, well-recognized units which dominate our industry; in fact, the largest 
single construction company represents less than l%of the industry. Rather» we are domi- 
nated by tens-of-thousands of small companies, partnerships, and individuals. Their 
typical development has been along father-to-son lines. There Is a strong tradition of 
family businesses. 

Given such a fractionation of our industry, there is no single unit with the resources 
and financial strength to establish a training program, to develop standards of profes- 
sionalism, or to even conduct a meaningful national public relations campaign to present 
our story and our problems to the people. We are one of the last strongholds of the indi- 
vidual entrepreneur, the generalist or jack-of-all trades woiking by himself and truly' 
man..^^ing his own enterprise to a far greater extent than other supposedly independent 
business men such as auco agencies, shop keepers, and franchise holders. All of these, 
in varying degree, do have a large paternalistic corporation looking over their shoulder 
and guiding their day-to-day operations to the extentof telling liiem how to render a serv- 
ice, how to keep their bookt?, how many men to employ, and even what prices to charge, 
let alone when to have a sale* or how to' decorate the premises. 

Furthermore, there id a strong tradition of growing from skilled craftsman to a 
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businessman. More^thnn half of the construction contractors in this country work with 
their men and use tools at the jobsite each day. Those who are now larger often st:''rted 
this way, as a skilled journeyman, Even today, this is the largest single background for 
the members of the Mechanical Contractors Association of America, 

It is in this area of recruiting future leadership that our industry is undergoing one 
of its most critical changes. Young people no longer obediently follow in their parents' 
footsteps. The craft unions have Succeeded in raising their level of skil' and training, 
income, and job satisfaction content to a level where fewer mechanics want to be con- 
tractors. Also, each activity now require? an increasingly divergent background. 

Combining this change with the industry profile of comparatively small, weak units, 
lack of capital for management training, and no particular tradition of management pro- 
fessionalism, we have long been at alrssas to how to obtain key men for the management 
jobs in our organizations. There is no readily available training ground for purchasing 
agents, expediters, project managers and estimators, other than the old seat-of-the-pants 
method of learning by working alongside of a man who is already performing these func- 
tions. 

What type of jobs are thesu? Wfio can best fill them? They are characterized by a 
wide-ranging area of interests and responsibilities. Keep in mind that we are an indus- 
try of tiny units; it is not surprising that even a substantial, well-established mechanical 
contractor will have no more than a do^en people in his office, fewer than six key execu- 
tives. These men cannot be specialists, they must be generalists in the old tradition that 
has been largely abandoned by our schools. Where could we go to find men at home with 
a group of engineers, but also capable of holding their own on the fine points of labor 
relations, cash How, and contract law? 

The educational establishiiient has not been particularly concerned with training , 
people for our industry. It as far more aware of the needs of our corporate industrial 
giants, large institutions such as government, and professional areas such as education 
itself. No one company was in a position to sponsor ins own training efforts or even do" 
an effective recruiting job. Under these circumstances, we had to band together through 
our trade associations and seek to interest someone in developing programs to meet our 
future needs. Through the Mechanical Contractors Association, we are working with 
the unions to train a new generation of more highly skilled mechanics, utili^cing the Appren- 
tice Training program. We are also conducting our own trade association educational 
programs to upgrade these skills of our existing management. Finally, and perhaps most 
important f^r our long-term future needs, we have turned to Newark State College and 
asked their 'lielp to formulate a 4'-year degree program to *:rain future professionals for 
the mechanical contracting industry. 




Mr, Clifford L. Elling is Pr'^sldent 
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The Management and Utilization of Solid 
Waste— A Problem in the Urban Environment 

iumes V. Bernardo 

The theme of tliis conference, "Industrial Arts and the Challenge of an Urban So- 
ciety/' is indeed timely and worthy of our attention and very best efforts. For we live in 
a time of such rapid change that we seem to be numbed by it all. Scientific advancements 
and almost incredible technological developments are having n tremendous impact upon 
society. Yet, with all the new knowledge and the available technology, we continue to 
be plagued by societal problems which are perplexing and at times frustrating. The cities, 
especially, pose grave and alarming problems — socially, economically, politically, and 
morally. 

As always, when the nation faces a Lrisis, education is looked to as the great hope 
for solutions. Teachers are under great pressures. There are demands to do this, do 
that! innovative, be creative, be iniaginative, be interesting, understanding, firm, 

loose, and fair. Be the fountain-head of knowledge and strive to generate greater student 
involvement. Use the process approach! Above all, try desperately, if over thirty, to 
close the generation gap, and to shape the class offerings so that there is relevance to 
the real world of work, play, pleasure, and strife. For that is what our young prople want 
desperately — the real thing. 

The protection of their environment is high on th*^ list of their wants. At least this 
is so for large numbers of them who are issue-oriented, and despoiling our lakes, rivers, 
and the landscape is an issue they can grapple with. 

Most of the attention, publicity, and group action in the past six or eight years has, 
however, centered on air and water pollution. The "third pollution/' solid waste, has 
not come in for much attention e;rcept for the portion of it known as Utter. Litter is in- 
deed ugly and should be of greatconcern to all of us. But in a sense it is like the tip of an 
iceberg, highly visible, but a small part of the wliole. We need to concentrate on the 
larger problem — that of municipal solid waste. It is wliat you and I throw into the garbage 
and trash cans each day. It has increased from 2.75 pounds per day per person in 1920 
to 5.3 pounds in 1968. Presently we throw away close to 6 pounds for each man, woman, 
and child. Unless we can somehow stem the tide, it will go up to 8 or more pounds by 
1980. 

Not realized by most people, our municipal solid waste is the third largest expense 
of tlie average American city. It is behind only the expenses of schools and reads, and 
is ahead of welfare, believe it or net. Collecting solid \vaste is expensive at best, and 
transporting it and disposing of it are alarmingly costly, and besides rising costs, posd 
large problems. What do- we do with it? The typical mode has been the open oump. You 
have all seen them,, smoldering, smelling, and polluting the air for miles around. They 
are happy breeding grounds for rodents and vermin, and rain water leaches down to 
pollute the underground water supplies. 

Even chough laws are now beginning to close down these open dumps, at least 75% of 
all cities and towns are still using them. What are the alternatives? 

With citizens more and more aroused over the unsanitary dump, there has been a 
move toward a far more acceptable method of ' waste disposal, the sanitary landfill, 
l^andfills take advantage of the tremendous capacity of many soils to absorb and neutralize 
pollutants. Organic wastes can be broken down biologically into compounds that re-enter 
the natural cycle of plant and animal life, and soil can act as a filter for many inorganic 
chemicals. 

In this form of disposal, each day's refuse is placed in a trench or depreission, 
spread, compacted, and covered witli up to a foot of dirt at the end of each day — or more 
often if necessary. 

There is much to be said for a sanitary landfill. Sealing with dirt prevents open 
fires, vermin, and odors, and keeps litter from blowing away from the site. When properly 
located, designed, and managed, a landfill can be clean and attractive and transformed at 
some future date into parks, playgrounds, golf courses, and even airports and housing 
areas — while showing no trace of the refuse they contain underground. 

Or, instead of stuffing a hole, household refuse can be used to sculpt a hill — such 
as one of the several "Mt. Trashmore's** springingup across the country. For example, 
after five years of stacking 400,000 tons of refuse at the same site, Virginia Beach, Va., 
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has created one of the largest and best known of the "Mt. Trashmore's." Eventually, 
this site will be used for a 10,000-seat amphitheater and provide for a picnic area aiid a 
coasting ramp for soap box derbies. 

However, landfill also has limitations. Suitable land is often expensive and hard to 
J.iid near most cities; transportation costs tend to be prohibitive as more distant landfill 
sites are found. .Another landfilling disadvantage, as in the caie of the open dump, is that 
it buries v:iluable resources. 

Incinerators, like sanitary landfills, will gain in popularity as the practice of open 
dumping declines. Because over half of municipal waste is organic (such as paper, wood, 
or textiles), incinerators are able to reduce the volume of burnable refuse to a fraction 
of the original — by as much as 85% in volume and 60% in weight. 

As a disposal inethod, incineration has other advantages. 

Newer-design facilities can be virtually pollution-free and can serve as a power 
source. Also, large incinerators do not require much space and can be centrally located 
in the city. 

But the primary advantage of this disposal method is its ability to reduce the bulk 
of raw solid waste on the spot, whicli means reducing the amount of refuse that must be 
hauled longer distances to a final disposal point. With less incineration ''residue" to 
accept at a landfill, the life of that landfill is greatly expanded. 

Good as incineration is as. a mc>ins of volume reduction, city facilities today handle 
less than 10% of all municipal refuse, and many of these older units simply shift the pol- 
lution from water to air. According to a recent sti'dy by the EPA, at least 75% of the 
nation's large city incinerators are substandard and fail to keep the air clean, often re- 
leasing unburned particles (mainly char, soot, and aerosol) and poisonous gases into the 
atmosphere. Like the open dump, outmoded incinerators wiste valuable natural resources. 

I^ven so, there are existing and emerging systems and equipment to improve the 
efficiency of incinerators and to make tliem environmentally acceptable. Collecting 
devices in the stacks trap both particulate and gaseous matter. 

In some of the newer incineration processes, for example, electrostatic precipitators 
(electrically charged plates or pipes) collect or separate dust particles that would other- 
wise pollute the' air. In the same manner, several very successful incinerators contain 
wet scrubbers (special gas traps) to catch this "fly ash" and many gaseous chemicals 
by spraying the air stream with a liquid — usually water — or forcing the air through a 
series of baths. 

Both types of devices are less expensive and more efficient when built into the sys- 
tems, as is now being done, tlian when attached to existing incinerators. But because 
building totally new incinerators is the most expensive proposition of all (often carrying 
an initial outlay of several million dollars), neither upgraded nor modem facilities have 
yet been widely used. 

To achieve morethan just getting rid of waste, the disposal systems of the future must 
be built with an eye toward more productive potential, offering more than just the negative 
advantages of not polluting and ngt^ creating public health problems. What they must also 
do is become better at reclaiming much of our urban refuse and reusing it, instead of 
locking up or destroying valuable resources — perhaps the greatest long-run danger. 

Now, witli diminishing land to bury refuse, with the need to conserve resources, and 
with concern about pollution, there are efforts to find values in our garbage heaps. The 
answer may rest in the developing technologies of resource recovery, which are creating 
new ways of transforming our squandered waste into wealth by exploiting our refuse as 
an unburned fuel or an unmined resource. 

The future in this area is promising. The Congress recognized this and in 1970 
passed the Resource Recovery Act. This Jaw, instead of emphasizing solid waste dis- 
posal, focuses on closing the loop— closing the cycle — to bring those resources in our 
solid waste back into use, over and over again. Shortly after this landmark legislation 
was enacted, a dozen industries that make basic materials, packaging products, and con- 
sumer pr oducts joined together with American labor to form a unique, non-profit research 
organization, the National Center for Solid Waste Disposal in Washington, D.C. 

In 1971, the Center changed- its name ^tp^ the National Center For Resource Recovery , 
recognizing that our principal goal is to maximize the recovery of valuable resources from 
mixed municipal waste. 

The National Center has developed four programs. The first program focuses on re- 
search into new, promising systems, with emphasis on the economics of the system under 
study. The second concentrates on analysis of existing and emerging technologies. The 
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third program concerns itself with demonstrations of total resource revovery systems, 
and the fourth program aims to enhance public awareness of National Center programs 
and to keep people abreast of current practice in the field of solid waste management. 

Through these programs, the National Center for Kesource Recovery serves as the 
catalyst to pull together all the forces of American industry and labor to meet the chal- 
lenge of solid waste. 

The NCKK has developed a prototype system which will be tested soon in several 
cities, starting with New Orleans. 

First the whole process of recovering and recycling municipal solid waste might be 
broken into two main operations: The '^ Front I:nd " system and the " Back End " system. 
Tlie first is the process of receiving the mixed waste (such as might be delivered to a 
city reclamation plant by a compactor truck) and then, through a series of mechanical 
steps, the start of the sorting operation. 



TYPICAL FRONT END SYSTEM 



PACKER TRUCK 

MOBILE LOADER 




RECEIVING AREA 



MAGNETIC SEPARATOR 



HEAVY MEDIA SEPARATORS 



CU. 7N. 
PB. m. 



ALUMINUM 




TO LANDFILL 
OR 

INCINERATOR 



6RCEN 
GLASS 



GLASS 



FERROUS 



In this plant, a city's mixed refuse is carried by conveyor to a shredding machine, a 
large device which grinds the material ~ somewhat like a giant kitchen blender — into 
uniformly-sized pieces. Light and heavy bits and pieces then enter an air classifier (or 
blower) in whicli the heavy fraction — metals and glass — drops to the bottom. Lighter 
(organic) particles — food waste, paper, plastics, and wood — are blown out an upward 
chute for disposal or some other useful application. (This shredded garbage changes its 
characteristics — there's no "garbage" odor, rats and flies aren't attracted to it, and 
there is no need to cover it with layers of dirt.) 

With technologies already at hand, the remaining heavy materials would then pass 
through a magnetic separator which pulls out iron and steel for sale and recycling. Non- 
magnetic materials — aluminum and glass, inparticular — would then be further separated. 

In the next step, vibrating screens can sort refuse particles by size, such as crushed 
glass, before optical scanners begin to automatically sort the glass according to color. 
This process employs electric eyes to distinguish color differences in a stream of clear 
and colored cullet and activates air jets that blow them into separate bins. At the same 



415 



\ 

time, media (or lic|Uid flotiirion) tiinks miphr segregate nan-ferrous metals — primarily 
aluminum — by variations in iieir specific gravity. y 

"Rack r.nd" systems, such as a number now in development, make maximum use of 
the lighter organic fraction not extracted ait the front end. Yesterday's city dump may 
become tomorrow's "power con.pany works ' as scientists explore methods for converting 
organic refuse into new energy-yielding resources. In a total waste recovery operation, 
everything that would go in could come out as fuel, fertilizer, steam or electricity, and 
salable products, 

Both here and abroad, several pollution- con trolled incinerators are burning garbage 
and trash to produce steam. (As a fuel, mixed municipal refuse has approximately one- 
half of the heating value of a high grade of coal). The steam is then used ro provide 
central building heat directly, or to drive gas turbines to generate electricity. 

In l^aris, for example, a substantial portion of the city's steam heat in winter is de- 
rived from die city's own refuse. In our o\vn country, the Norfolk Kaval Station in Virginia 
has been using garbage to generate steam since 1967, and Chicago's new Northwest in- 
cinerator, designed as a i-'uropean-type model to produce salable heat as a by-product, 
will also salvage metal cans from the refuse it receives. 

Another advanced approach is tlie Combustion Power Company's research program 
in Menlo f^ark, Calif, aimed at using daily solid waste from our cities as a fuel to produce 
electricity. Called the CrU-400, this pilot system extracts metals and glass, while the 
organic refu&e — combusted under higli pressure in a fluidizedbed incinerator — produces 
electric power, recovering waste in the forms o( both materials and energy. In the city 
of St. Louis, city authorities, the U.S. EMivironniental [Protection Agency, mid the Union 
filectric Company have a combined pi-oject to burn about 303 tons of city refuse each day 
as a supplementary fuel in one of the power company's coal burning boilers, constituting 
about 15^. of die metropolitan fuel requirement. 

And that's not the whole story in rapidly advancing "back end" technology. I3urning 
refuse for power saves fossil and nuclear fuels, but we can also convert garbage and 
trash into "storable" fuels. 
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Although still on the horizon, the pyrolysis form of incineration may bring us even 
closer to what might be called a state of "zero waste growth." Similar to the industry's 
metJiod of producing oil and coke from coal, this method decomposes organic materials 
to acid? alrohols, and condensable gases. Instead of being burned, wastes are baked at 
high temperatures without oxygen, which reduces the volume by about 90%, producing such 
useful materials as charcoal and industrial fuels, as well as steam and electricity'. 

With demand forelectricpowerdoublingeach decade and fuel bills mounting furiously, 
recovery of the heat values of organic refuse can make a significant contribution to our 
energy pool. Garbage may well have the potential to "give back" to the environment 
almost all of the energy that it took away in the first place. This is resource recovery 
In its truest sense. 

One ton of pyrolized solid waste (at 1600°F) yields the "ollowing: 

18,000 cubic feet of gas, a mtxfure af hydrogen, methane, ethylene, and carbon monoxide. 
This mix ii a law-sulfur fuel with 5 to 8 million BTU's af available energy. 

1 14 gaUonj af liquid, obooV 90% woter. 

25 pounds af ammonium sulfate. This con be used qs fertilizer and In water puriflcoticnv 
0^ gallons of tar. 

154 pounds of solid residue. This contains o mix of metals and glass which could be recovered 
and sold. 

A large hospital in Concord, K'.C, the Cabarrus, is presently installing ore of these 
pyrolysis plants to solve tlie problems generated by 8 tons of mess a day, 3,000 tons a 
year. It has been very expensive to collect, transport and dispose of this waste. It is 
anticipated that, within 5 to 3 years the plant will have paid for itself through savings. 
Furthermore, the gas recovered will heat all the buildings and supply energy to provide 
for all of its electrical needs. 

Still another waste disposal method — composting— is well known to home gardeners. 
Municipal composting is most common in Europe, where few land sites remain. It is 
also one of the oldest and most familiar forms of resource recovery, using bacterial and 
chemical processes to convert organic wastes into soilconditioner— capable of enriching 
gardens and farm lands. 

It was originally hoped that a profitable business could be made in the production of 
compost, but that business was never well establisht^d in the U.S. because there are so 
many other sources of less expensive chemical fertilizers. In this country, the cost is 
high for separating the organic compounds from the waste stream and for transporting 
the compost to the point of use. 

But again, as with other methods of resource recovery, the social benefits — in health, 
cleanliness, and resource conservation — as well as the costs of other methods of dis- 
posal, must be added in before we dismiss a process as "uneconomical." 

To repeat, resource recovery is a broad term, and our daily garbage and trash can 
be put to work for us ir nany ways. Valuable resources — otherwise destined for dis- 
posal— can be mechani, *ly extracted from mixed municipal refuse for recycling and 
reuse. What's left after this separation can — through careful planning and application of 
technology — also prove to be a valuable resource, even during the disposal process. 
Land recovery is one example, energy conversion is another one. 

Thus the problem is not to invent the ways but to make the best use of those already 
at hand — in both the "front" and "back" ends of a total resource recovery system- 

The challenge before us all seems clear. We must take immediate advantage of the 
technology developed to recover the diminishing resources, to convert the light fraction 
into valuable and much needed fuel, and to solve the burgeoning municipal solid waste 
disposal problem. We must provide funds for promising solid waste demonstr^ition proj- 
ects. We must develop a new national policy for our primary and secondary (recovered) 
resources. If we can overcome the usual obstacles, economically and politicnlly, these 
things car be, and must be done, for a better tomorrow. 

Mr. Bernardo is the Director of fcducationol Progroms, NoVicnol Center for Resource Recovery. 
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Demands and Desires of Students in the 
Urban Society 



Kevin W. Kist 



What are the major problems confronting the public schools? How relevant are these 
to the demands and desires of students in the urban society, and how are their needs re- 
flected in those of their teachers and parents'? The answers to these and other such prob- 
ing questions will act as a catalyst to bring the problems of urban education into clearer 
focus. This focus can be sharpened by realizing that the individual student's background 
is one of the main factors shaping his attitude and response to education, even tliough his 
basic needs will be similar to that of all students — confidence in his own ability and rec- 
ognition of his individual worth. 

According to the Fourth Annual Gallup Poll of Public Attitudes toward Education,^ 
"Discipline again ranks as the number one problem of the public school in the citizens 
of the nation." For one brief year, 1971, it dropped to third place in the list. Last year 
discipline was restored to the top position held in earlier years. Based upon the number 
of mentions to the open question, "What do you think are the biggest problems with which 
the public schools in this community must deal?", the top problems are as follows; 

1. Lack of discipline 

2. Lack of proper financial support 

3. Integration-segregation problems 

4. Difficulty of getting "good" teachers 

5. Large school, too large classes 

6. Parents* lack of interest 

7. Lack of proper facilities 

8. Poor curriculum 

9. Use of dope, drugs 

Since two years ago, the number of times the use of dope and drugs was mentioned 
as a serious problem of the schools has dropped significantly — from fifth place in I^^l 
to ninth place in 1972. 

As part of this particular pquiry on the "biggest problems," the question of '^student 
rights" was posed with the following querieij. Generally speaking, do the local public 
school students in this community have too many rights and privileges, or not enough? 
The general public replied:. 



Since 18-year-olds now have the right to vote, the question hias arisen as to whether, 
as full-fledged citizens, they should not have more rights than other students. The public 
says "no" in resounding fashion. The question; Should students who are 18 years of 
age, and now have the right to vote, have more rights and privileges than other students? 



It is worth noting again ,thst in the 1971 survey the public agreed, by a substantial 
majority, that while discipline was a major concern, "If the schools and teachers interest 
the children in learning, most disciplinary problems disappear." 

Another way of stating this sensitivity to both physical and educational growth in a 
child is to reiterate that the student wants someone, somewhere, to "Give a Damn," 
especially in this dehumanizing urban society in which he lives and is educated. The 
students demand an education; but unfortunately, they do not really know how to acquire 
it. Why? Because they fail to perceive the large pictire but are instead caught up in 



Too many 
Not enough 
Just right 
No opinion 



41% 
11% 

33% 

15% 



Yes 
No 

No opinion 



21% 
73% 

6% 
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shortsighted approaches anU solutions to their immediate problems. For a moment, let 
us take a look at some of these complaints as expressed recently at one of the local high 
schools in New York City. 

February 20. T973 - SOME STUDENT COMPLAINTS 

1 . No seats to sit c tside by lunchroom. 

2. Not allowed to go to the lavatoiy during homeroom. 

3. No food available in lunchroom after the 6th period. . . 

4. Not allowed to go out for lunch. 

5. Objections to assigned seats in lunchroom. 

6. No place to smoke besides behind cafeteria. 

7. The Student Organization does nothing for us. 

8. No funds for special classes. 

9. No grants to go on class trips. 
10. Unlock doors! 

] I. It takes too long to get anything out of your locker, then you get In trouble for being late. 

12. We ore not excused for being late. (Even when buses fail us) 

13. Not enough time for getting to classes (from A to D wing or 1st floor or basement to 3rd 
floor). 

14. We get in trouble for having coats before homeroom. 

15. Change of lunchroom procedure I 

16. Lunchroom food isn't good. 

17. No buses after 6th period, 

18. Four cuts per marking period for each class. 

19. A smoking lounge for everyone. 

20. The attendance rules 'stink.' 

21. Two latenesses equal 1/2 cut. 

22. Robbery of clothing, etc., from lockers (especially in gym). 

23. We want class representatives for each class. 

24. Sub-Teachers — Something left to be desired. 

One unfortunate observation is that most of these complaints are legitimate and could 
probably have been resolved by immediate attention to small administrative details. If, 
as an example, the student organization (No. 7 and 23) was a viable one in which the stu- 
dents had confidence, they could have begun to work toward solving these problems one 
at a time as they occurred before it blossomed into a confrontation. Number 12 has been 
resolved, but only after this list of complaints was submitted as an ultimatum. Should 
good educational administration be crisis-oriented? 

The student is an individual and wishes to be treated as one. He wants his own needs 
and desires (which become demands in later grades) to be considered by someone who 
cares about him as a person — for himself. He does not wish to be part of a prc.blem, a 
solution, or a program, but he will if it assures him of recognition. The overpowering 
drive which 1 have observer^ in students from elementary ,<3chool through college is that 
each student wants to "be somebody." 

Let us now address ourselves to the softer approach,, or the desires of the students, 
their parents, and their teachers. Some of the desires that should be expressed by the 
educators are those highlighted by Lewis F. Powell, Jr., Associate Justice of the U.S. 
Supreme Court,2 in his address to members of the American Bar Association when he 
expressed the idea that a sense of honor is necessary to personal self-respect; that duty, 
recognizing an individual subordination to community welfare, is as important as rights; 
that loyalty, which is based on trustworthiness of honorable men, is still a virtue; and that 
work and self-discipline are as essential to individual happiness as they are to a viable 
society. 

Today the overriding concern often seems to be a highly individualized self-interest. 
In the familiar phrase, everyone wants to do "his own thing," Self-assertion seems to be 
the modern aspiration — to be independent of the familiar disciplines and values of home, 
school, church, and community, which once gave direction to young lives. These were 
our reference points, the institutions which molded our characters, and from which we 
gained an inner strength, a sense of belonging, as well as a sense of responsiMlity to 
others. Unfortunately, these are the very influences that are being ignored by the urban 
student today because of the manner in which they interpret their needs, desires, and 
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their demand to do "their own thing/' The educators' role should be to help them through 
their relevant and enthusiastic guidance to find their own thing, their own talents, their 
own vocation, and through tliese, their own identity which they strive for so desperately 
in a sea of rhetoric and pJatitudes. 

The parents' cesires for their youngsters' education are not divorced from tlie con- 
cerns of the educator, but they are couched in different terms. The following are a few 
verbatim comments and suggestions that were gathered by the Gallup Survey: 

"Teachers could fry much harder to interesh students In the subjects they teoch. Children can't 
judge how importont something Is. They must be told— ond sold," 

"I hove found that if o teacher Is eiithusiostic obout his subject, the students wfll olso be en- 
thusiastic. And you can be sure if he Isn't, ihe studenfs will be bored.'' 

"More field trips, extra work, doing things they enjoy doing. You learn by doing" 

"More discipline is needed to control the hoodlum element. Students can't be expected to 
learn when the school is in a stote of choos." 

"There should be better cammunlcofion between the teacher ond the porent in order to moke 
the parent more effective. The parent could then show more interest in the work the child is 
doing; and the child, os o result, would toke mare interest in school." 

"My recipe would be to give more responsibility to the student and to select livelier teachers," 

"Give the students more study freedom, better access to books. Let students decide whot their 
interests are ond then encourage them to follow up these interests." 

"Some teochers are just plain boring. There should be some woy to reword, with higher salories, 
those who ore oble to interest students." 

"Since sports have been cut out of our schools to sove money, my son hos lost Interest In the 
school and in his work." 

"Keep up the creotive challenge all the time. School should expect more of every student— 
the poor os well os the good," 

"In this community, the kids are afraid to go to school. The bullies and problem mokers should 
be put together and not allowed to bother other students." 

"Schools should plan o whole series of special talks to get students to understand and appreciate 
the importance of what the school is trying to teoch them," 



Students have a very real and necessary responsibility, and that is tlie understanding 
of their accountability for their own actions. How foolish it is to spend a half million 
dollars on a federally funded study, such as one in which I am now involved in New York 
City, when the youngsters have no understanding of this responsibility, and there is no 
money available even for the meagerest of supplies to keep the children interested and 
motivated; when the majority of the teachers, 50%-75% of whom have less than two years 
teaching experience, refuse to communicate with the administration because of distrust. 
What type of direction is education offering to these students caught up in such a chaotic 
and frustrating situation? How can you introduce career education, competency-based 
education, modular instruction, or any of the other innovative approaches in a situation 
such as this? It may be a cliche, but you cannot build without a strong foundation — we 
must return to the basics. TTie student desires, whetosr or not they can be overtly stated 
by them, lack in .most cases the depth and perception needed to clearly and definitively 
deal with the problem. A sampling of the answers to the question, "Why are you going to 
school?" gathered by some of my students currently licensed to teach in New York City 
include; 

"To leorn ond get my education so that 1 con go to Grombling and ploy pro footboll or be a 
denfol techniclon," 

"So I con leorn to read, write, and have o better job." 

"Becouse I have to leorn to be educated," 

"I om trying to be somebody ond learn how lo find a job*" 



420 



"Becouse 1 hove o goal. My goal h to be o de^ec^^ve orfisf.'* 
"To folk to the girls." 

"To leorn to become somebody In life or to hove o good life." 

"Becouse I want to hove o good educotlon and leorn how to do things ond speok different lan- 
guoges." 

Some students stated they wanted more voice in the selection of their courses, free- 
dom of dress style, discipline and fairness, less restriction in the classroom; and many 
said they wanted "out" of forced school attendance. 

Now we come to perhaps the mostdifficultpart of this topic — the needs of the parents, 
the teachers, and tlie students tliemselves. The parents, like parents of children any- 
where, hope to .give their children more than they had — more specifically, give them a 
better education and have this education provide them with the means to get better jobs 
and to get along better witli .people at all levels of society. A secondary goal that the 
parents envision for their children is to make money and achieve financial success and 
stability. Also important to the parents is to have the youngsters be happy in their chosen 
vocation and to have the educational world stimulate their children's minds. These con- 
cerns, obviously, indicate that tlie public regards education largely in a pragmatic way. 
The strong emphasis on material goals at the expense of the aesthetics and purely in- 
tellectual development should not come as any real surprise. Since such importance in 
our society is placed on material wealth, the road to success in life is through education. 
It will be through education that all of tlie aforementioned benefits can be derived. If 
the urban student can substantially change his earning potential and his employment 
prospects, then perhaps he will be able to raise himself from his stifling, frustrating, 
and ambition-deadening ghetto existence. 

Parental concerns for children in the secondary schools naturally would be quite 
different from concerns for their children in elementary school. The Gallup Poll reported 
tliat the primary concerns for junior and senior high school students are: respect for law 
and authority; solve problems and think for themselves; vocational skills; getting along 
with others; learning the skills of speaking and listening; learning about the world of today 
and yesterday; skills of reading, writing, and mathematics; health and physical education; 
and finally^ the last concern is learning how to compete with others. 

It is not enough merely to give the student information in our classes through a lively 
and enthusiastic presentation; he must be treated as an individual — with all that that state- 
ment implies. The teacher needs to have realistic standards and be sincerely interested 
in the student's development, for the student craves approval and recognition from some- 
one other than his parents, if indeed there are parents in the home. The teacher should 
be available to the student and have him feel free to share a confidence or be able to seek 
more sound advice and guidance. Guidance counselors cannot give this kind of time and 
attention to each student. Therefore, every teacher must reach out and try to assist as 
many students as possible. This guidance and concern for the student is as critical as 
the curriculum in any subject area. This in no way means that we are to submit to their., 
'demands' ilor be their 'buddy,' but itdoes place the burden on us to help them define their 
desires and reach their goals. The respect a student has for his teacher is directly pro- 
portional to the ability the instructor has to relate to the youngsters and to give relevancy 
to the information disseminated to the students. The teacher's need is the opportunity 
to teach in an undisturbed atmosphere conducive to learning. This atmosphere will pre- 
vail when, and only when, the parents and children can comprehend the relevancy, the 
logic, the direction of their educational program. It is up to us, the educators, to be cer- 
tain ttiat this clear picture of purpose enaerges so forcefully that all mvolved can make no 
mistake of the intent or seriousness of purpose. 

Interestingly enough, however, when a child does poorly in school, the consensus of 
opinion is that the child's home life and the children themselves are to blame. It is rather 
amazing to see that with such agreement that the home influences the chances of educa- 
tional success, there is so little attention being given to the solution of this problem. If 
a child's chance of success is largely dependent on his home life and the type of reinforce- 
ment and support the school receives, then some priorities need to be reordered so that 
more time and effort can be devoted to discovering ways to deal with this home influence. 
Although many schools are making an effort to bridge the gap between home and school 
through the P.T.A., all too often their efforts are either casual, slightly misdirected, or 
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unsupported. There must be a return to basic, realistic standards and a sincere commit- 
ment to involve the parents and teachers in building support for an effective educational 
program. Orce the proper atmosphere of discipline, organization, and conimicment has 
been established, we can then proceed with introducing new programs and improving tlie 
over-all educational picture. 

My message, therefore, is basically a very simple jne, and one of which most of us 
are already aware. For this reason, 1 feel like the minister who is complaining to those 
gathered in church about the poor attendance at the service. For you, by your participa- 
tion in this convention, are demonstrating that you indeed are .the interested teachers, 
chairmen, supervisors, administrators, and teacher educators. However, to use the 
example of the minister again, we are not here to comfort the afflicted, but rather to afflict 
those who are comfortable, to stir the complacent ones, to challenge the laminated secur- 
ity of those who are insensitive to basic educational problems, to open our ears, and to 
employ our pedagogical wizardry so that the student in the urban society knows that some- 
one, somewhere, somehow, "Gives a Damn." 

FOOTNOTES 

(1) Fourth Annual Gallup Poll of Public Attitudes Toward Education by George H. Gallup, 

1972, as reprinted in Phi Delta Kaiopan> September 1972. pp. 33-44. 

(2) What Has Happened to tlieOId American Values? Condensed from an address to mem- 

bers of the American Bar Association by Lewis F. Powell, Jr., Associate.Justice 
of the U.S. Supreme Court. Reader's Digest, November 1972. pp. 170-172. 

Dr. Kevin W, Kist is an Assistant Professor of Industrial Arts at The City College of The City University 
of New York, New York, New York. 



Student Choice in an Urban Society 

Larry Heath 



You cannot pick up a newspaper today without reading about another urban crisis. 
The urban areas are spreading and the tax base, government services, transportation, 
and all other services are not keeping pace. Education is one of the major areas that is 
in trouble. As education becomes bogged down, its effectiveness with students decreases* 
I hope to show, in this presentation, some work that has been done, that can help education 
be more effective. 

URBAN SCHOOLS AND SOCIETY 

The first, and perhaps most difficult task when discussing urban problems, is to de- 
fine what you mean by urban. For my purposes, I have chosen to discuss urban as any 
city of 50,000 population and larger. Once you reach cities of this size, you will have 
school systems that have a great deal in common. There will be large high schools, sev- 
_eral junior high schools or middle schools, and you will have the problems of racia] mix- 
Irfg. These factors will vary in degree, obviously, as you get into cities of one million 
and larger. Inner-city will be used to refer to the downtown areas of large cities. 

It doesn't take much reading to reali2e that urban schools have a great number of 
problems. A simple listing of these will strike up enough trouble in your mind to make 
my point. The most obvious problems include: extreme financial crisis, superintendents 
quitting and being fired, bussing, overcrowding of old schools, teacher strikes, questions 
about the value of education, and accountability. All of these problems are unresolved. 
The" ejive the schools an air of frustration and anxiety. 

... "i urban family is in almost as much trouble as the schools. A recent television 
special painted a rather grim picture. These problems are perhaps exaggerated, but 
they are present and again lead to a feeling of frustration. Some of the problems that 
are perhaps the worst in th^ innei-city areas include: fatherless homes, welfare prob- 
lems and scandals, high unemployment for youth, drugs, and crime. 
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The raeial problems in America have not been solved. Talk to a minority member, 
and you will be aware of the anxiety, frustration, and perplexity. All of this is not bad; 
the problems are not all negative. But problems do exist that are difficult to .=5olve. In 
summary, these include: identity problems, no direct pa hs to success, poor family 
attitudes, reverse discrimination, extra privileges, "hands off" attitude of whites, and 
continued bigot>-y. As a result of this mix of problems, many minority students give up. 
In addition to the students' giving up, schools and public agencies have given up, also. 

In this milieu, students face choices, just as you and ! did in perhaps simpler times. 
These choices include: stay in school and, when finished, try to get a job, go in the 
service or go to college; quit school and tr>* to find work; quit school and do nothing; 
get involved in drugs, and possibly crime; or be in and out , of school, a job, jail. These 
choir-^<^ are being faced by urban students every day; and tliey are making their choices, 
often u everyone's consternation. 

This has been a rather quick attempt to sketch some of the realities of urban America. 
It is, of course, not all bad. The schools are very successful with some youngsters. A 
very higli percentage of students study hard; they take that first choice. We need to be 
very thankful for those people. The question becomes how we can help more students to 
become successful in the face of tiie complex urban world we live in. And one thing is for 
sure, more and more of us will live in urban America. 

DEVELOPMENTS IN PSYCHOLOGY 

Any change in education should be carefully analyzed in light of our present knowledge 
of psychology before it is seriously advocated. I'm afraid this is not always done. Per- 
haps this is so because some people question the worl'.s and wisdom of our psychologists. 
Regardless of this, the question remains, are the activities of the teachers in dealing 
with students based on a sound knowledge of human development? 

The works of Berne, Coombs, Glasser, and liarris have come to my attention re- 
cently, and they seem to be describing consistent theories and plans of action. Tliese 
psychologists recommend that we help students: face reality, know who they are, kviow 
where they are, and make logical decisions. In Vm OK. You're OK, Harris describes the 
cause for, and a way of dealing with the problems that students have in dealing with 
reality. It is possible to infer possible consistent behavior on the part of the teache/s. 
This description pictures each person as being made up of basically three major influ- 
ences. These are the early programming of the child in hl5 natural curiosity. This p?irt 
of the person is referred to as the Child. In addition to a Child, we each seem to also 
carry around with us recordings of the rules and regulations that we read from our 
parents. These recordings are called the Parent. The last to develop is the Adult. This 
is the logical decision- making ability of the individual. None of these recordings are 
bad or good, they simply exist in each of us. The task of the parent and teacher is to 
help the developing child learn to control the Parent and Child with the guidance of the 
Adult. We can only help others in those things that we can do ourselves. The teacher, if 
he wants to help students learn to be responsible adults, must act as an adult himself. In 
the urban situation, this may call for an individual to overcome a great deal of racial 
prejudice and insensitivity. 

Recent research has pointed to what we have all known for a long time. The home 
and family environment probably has a lot more to do with a person's eventual success 
or* failure than the efforts of the schools. A great deal of evidence indicates that the 
person's major personality is structured by the time he is two or three years old. The 
fact remains, however, that each person who interacts with the child has some influence. 
If the teacher wants that influence to be positive, he must seek out ways to help the child 
be successful. Berne calls people frogs and princes. It is very difficult for a frog to 
become a prince. Everyone that knows the frog can help a little. The feedback that the 
person gets from those he interacts with shapes his view of the world. This is a very 
personal feedback that is completely individualized. 

Coombs indicates that the teacher's attitude and philoscphy are the primary indi- 
cators of his potential success as a helper. Thi6 statement e'nphasizes that to help stu- 
dents develop positive self-concepts, the teacher must have a positive attitude toward 
his work, the purpose of the school, and the importance of each individual student. 

Students seem to learn primarily by imitation. U they have interested, excited 
teachers who believe the students can, the students will be interested and able. Motiva- 
tion, the key to a successful program inmost people's mind, is achieved through example, 
not by preaching or injection. 
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You probably do not think these statements about psychology say anything new. Per- 
haps they don't. My point is that they are being used to help large numbers of the adult 
and student world to be able to deal with their worlds. We, as teachers, need to practice 
these concepts if we are aware of them. Any close look at traditional teaching paints a 
very black picture on most of the points I have mentioned. 

GROWTH OF INDIVIDUALIZED INSTRUCTION 

Individualized instruction is being used from the pre-school nursery to tlie graduate 
classes. American- education seems to have decided that if men can go to the moon, the 
age-old dream of helping each individual child reach his maximum potential can be 
reached. While many schools are not trying in any significant way to change from the 
traditional structured classroom, enough schools are involved to indicate that this is a 
major effort on the part of the total educational system. It is possible, in most parts of 
the country, to drive easily to a school that is seriously attempting to individualize their 
total program. 

The major characteristics of a school program that is individualized usually include 
most of the following: 

L Content defined in behavioral terms 

2. Student-centered (one or more of the following) 

a. Teacher controls direction and method, student can progress at his <^ ••■^ pace 

b. Teacher and student work together to decide what and how the student will learn 

c. The Student directs his own learning and reports progress to the teacher 

3. Mexible time schedules • 

4. Performance-based reporting systems 

Once a school has individualized its program, students seem to be able to adapt and 
to make rapid progress. Side benefits of the individualization process include; account- 
ability for content learned; open entry, open exit, without major problems; and students 
gain experience in directing their own learning. 

Individualized instruction works. The question now is how to implement its advan- 
tages effectively for each subject area. 

INDUSTRIAL ARTS ACTION 

1 have tried to sketch three topics that to me are" separate but very important for 
the industrial arts teacher if he wants to help youngsters. 

My experience indicates that it is possible for industrial arts teachers to present 
programs that are exciting for kids,-relatetothe real world, and help the student continue 
to make the first choice to be a success, a prince instead of a frog. 

Many teachers have been successful witliout the materials and strategies that I am 
about to describe. Personally, 1 feel that 1 have had a great deal more success with these 
newer methods than 1 did previously. As 1 take on responsibilities for new courses, 1 
am developing materials and methods as fast as 1 can to implement the ideas 1 am pro- 
fessing to you. 

It is m.y belief that by preparing materials and strategies to offer his students an 
individualized program, the industrial arts teacher will greatly improve his chances of 
helping all the kids that come to his classes. 

How does he do it? First of all, by deciding he wants to. That may sound trite or 
silly to you, but where there is a will, there is a way. 

My involvement with individualized instruction started when 1 came to the conclusion 
that.l was losing many of my best students, those with previous technical knowledge, in 
my tradition ally- structured classes, 1 was able to secure some funds, along with eight 
other colleges in Oregon, to develop some instructional materials for electronics. This 
project later became known as the ICE project (Individualized Curriculum for Electronics). 

By working together, the instructors in the ICE project were able to identify the con- 
tent they were concerned with, prepare instructional materials, and successfully use the 
program. Without close teamwork and cooperation, none of the participants would have 
been able to try individualized instruction* 

The essential elements of the ICE program include the following: 

1. Defined content . The content was carefully defined by using a task analysis, and a 
survey of the appropriate theory* 

2. Behavioral objectives . All of the content was stated in behavioral terms so it 
could be measured. 
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3. Master Package List . The contents cf the total program were summarized in a 
master list for easy reference. Prescription sheets were used to assign units. 

4. Learning Packages . You do not have to have learning packages to individualize 
your instruction. The \C\l project did use them as the primary organizing element, and 
in some ways, rhis caused probIem.s later. 

5. Tests. Each of the learning packages had three tests. These included a pre-test, 
a post-test, and a self-test. This was one of rhe most difficult parts to write. 

The ICE system was revised three times and now covers the content for electronics 
from the eleventh grade through a two- year technical education program. It is being used 
all across the United States. 

Materials similar to the ICI; pro'^ram have been, developed in Oregon in the follow- 
ing areas: construction, drafting, machmc tools, metals, industrial mechanics, automotive, 
food service, bookkeeping, and accounting. Tliese materir,ls can be used at both the high 
school level and rhe community or junior college level. To get the details on ordering 
these, write to: * Mr. Roland Smith, 100 Waldo Hall, Division of Continuing Education 
Publications, Oregon State University, Corvallis, Oregon 97331. The price of these mate- 
rials averages about $0.25 per package. They are available in classroom sets and in 
quantities for specific titles. 

TEACHING WITH INDIVIDUALIZED INSTRUCTION 

The goal of individualized instruction is to help each student find his best learning 
style. This means that some students will need structure and a great deal of direction. 
Other students will quickly be able to work on their own. Individualized instruction does 
not mean that you have to use learning packages at all. Many people have developed 
exciting programs by using other types of materials. 

Learning packages can be very helpful if you have them. The basic requirement, as 
I said earlier, is your desire to help each student. The second thing you must do is de- 
cide what you really want the student to learn. Is it more important for your students to 
learn to operate a skill saw or to learn to describe how lumber is processed? You must 
decide what you want them to learn and then design some strategies for helping the stu- 
dents learn. 

Some people react to this statement of prior definition in horror. They feel that by 
defining ahead of time what you want the student to learn, you have limited him. Nothing 
could be further from the truth. You may decide that you want the student to learn a set 
of basics, under your guidance, then you want him to branch out on his own. By defining 
the content ahead of time, and by thinking about the importance of the content, you are 
also much freer to encourage students that already have that content, or don't think it is 
important, to skip the work. By defining what you are doing, you can be flexible. If you 
are deciding day-by-day what will happen next, you and the student are locked in. You 
can't tell him to do something else tliat seems more important because you don't know 
for sure how important what you are doing is. 

The third, and perhaps most important step, is ro select and define a variety of ways 
that the students can use to achieve your objectives. Try to find at least three different 
ways a student can use to learn each specific objective. This is tough. It is also the 
heart of good teaching, in any setting. 

Once you have your objectives and methods worked out, write down exactly what you 
will accept, as a minimum, for successful completion of each objective. This completes 
the essential parts of your learning system. 

The next and last part of tlie system is for you, the teacher. How are you going to 
manage the learning system? You need to give this considerable thought and then work 
out a plan, in detail. This plan should include: 

1. How you will get the students started. 

2. How you will keep track of where the students are. 

3. The grading system (performance-based, if possible). 

4. How students will select their own objectives. 

5. Evaluation measures you will use.' Is the system working, or does everyone hate 
it? ■ 

6. Ways of changing the system, and when you will try them. 

These are just some of the more obvious questions and preparations you must work 
out. Sound like a lot of work? Well, it is. This is why 1 think teachers should work to- 
gether to prepare materials and strategies. If you are in a large urban district, you are 
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seldom the only teacher teaching a speciiic subject. Get together with the other people, 
divide up tJje work, and agree to work as a team ratiier than as separate littic kings. 

If you try individualized instruction, it will only work if you want it to. You will have 
to work hard to help each student. Challenging 150 kids a day is hard work. 

SUMMARY 

Urban problems are difficult to define and more difficult to try to find reasonable 
answers to. All students need, but urban kids are desperate for, interested adults that 
will be sensitive to their needs and try to help in a humane way. Our modem world is 
difficult for even the most capable adult. It can be a nightmare for a lost soul. Kids need 
people that care. As a teacher, you can care by organizing your teaching to give each 
student every possible opportunity for success. If you can fiad a way to touch each child 
with a little success, you will be a great success. Learning p^^ckages and the basic con- 
cepts of individualized instruction seem to be more effective in helping students than the 
traditional structurcjd classroom. But they are a lot of work. The teacher must want to 
reach each student. If he does, he will find a way. To help urban kids face the difficult 
decisions they must make every day, they need your help in making decisions in school. 
When they make a wrong decision in school, there is a concerned adult, you, there to 
pick them up. When they make a wrong decision in the modem urban world, they may 
not have a chance to make any more decisions. 

Dr. Larry Heath is a member of the faculty at Indiana State University, Terre Haute, Indiana. 



Disadvantaged and Handicapped Youth 
in an Urban Society 

Chester R. Anderson 

To be able to understand and work with urban youth, we cannot make the errors that 
have been made in this title. How can one develop rapport with the central city youtli by 
referring to them as disadvantaged, hardcore, poor, culturally deprived, underachievers, 
and below average compared to other ethnic groups? 

The identifications must gol Society is crushing these youth, and I believe that this 
is what our society intended by using these terms. Our society is cruel, 'the man with 
two faces. How would you feel if someone called you these unmotivating names from the 
time you were just leaming to talk and walk until you were in high school? 

Let us examine urban youth further and see if we, all of us, could have the same 
identifications. 1 was speaking at a breakfast with some big business men in Kansas City, 
Missouri. After our discussions, one of the bankers said, "Andy, what about those dis- 
advantaged urban city youth.,.." I said, "Are you disadvantaged?" He immediately 
answered, "Nol" 1 asked him why he couldn't fly a jet? He answered, 'Because I have not 
been taught," This was the answer 1 wanted. Then, I said, "These young people are in 
the same leaming pattem. They just have not been taught. These young people need to 
be taught by understanding teachers who care." 

Another of education's familiar phrases is "culturally deprived," which simply 
means that city youth have not been attuned to American culture or the white man's 
established culture. May 1 remind you of the meaning of cultural; it is the sum total of 
the attainment of activities of any period, race, or people, including their implements, 
handicrafts, agriculture, economics, music, art, religion, beliefs, traditions, language, 
and story telling. 

Now why was it necessary for me to discuss what 1 just said? If these urban youth 
are disadvantaged and culturally deprived, then I must remind you that you, as teachers, 
are disadvantaged and culturally deprived if you don't know anything about their culture, 
because all people have some form of culture. This being the case, we have many dis- 
advantaged and culturally deprived educators, such as superintendents, assistant super- 
intendents, directors, principals, counselors, and teachers. 
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City youth have a culture: language, tools, music, art, religion, and beliefs. I am 
speaking of the American Indians, Mexican-Americans, Blacks^ Puerto Ricans, Italians, 
etc. We can reach these youth with greater ease if we know something of their background. 
They have learned lo survive in a society in which you and I could not live. 

Urban youth, who are called culturally deprived, have developed a kind of mental 
toughness and survival skill, in terms of coping with life, which makes them superior in 
many ways to their neighbors growing up in the material influence of suburbia. These 
youth know how to deal with bill collectors, building superintendents, comer grocery 
stores, hippies, pimps, sickness, and death. They know how to give school principals, 
counselors, teachers, welfare workers, ju\3nile authorities the "slip," and by doing so 
display psychological cleverness andoriginality. They recognize very early that they exist 
in an environment which is sometimes complicated and hostile. They may not be able to 
verbalize, but they have already mastered what existential psychologists state to be the 
basic human condition that in life, pain and struggle are unavoidable, and that a complete 
sense of one's identity can only be achieved by both recognizing and directly confronting 
an unkind alien existence. Working with these youth, you will find that they are not dumbi 
It is our duty to nnotivate them and channel their energy in the right direction. 

As an example, a young white social worker, after observing a teenage black male 
going about cooking, cleaning, washing, and helping his mother with the children in his 
family, wrote in her report that his masculine development might be harmed by such 
feminine activities. Hosvever, what the social worker failed to see was that this black 
teenager did not rigidly separate male and female roles in his mind^ and more important, 
he was helping his motlier-and family. This boy also had a part-time job; was a member 
of the track team at the local high school; an able student; had a very healthy sex life witli 
some of the younger women of the neighborhood; and was respected by his "street 
brothers," a cultural gang, when it came down to his ability to throw fists when necessary. 

Many of these city youths must bemotivatedby teachers. We are going to have to sit 
down with them in their surroundings and ask them why they are dropping out of school. 
They will tell you. You may have to dress as they doj and you should. You will need tc 
learn to talk and understand their language, because English, to many urban youth, is a 
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WHY JOB ATTITUDES OF NEGROES DIFFER 

When I was 15 years old, 1 began working as a copyboy on a newspaper, going to school days 
while working nights. I didn't have to; I just wanted to. But suppose that I had to— suppose further 
that 1 knew 1 could never rise above the copyboy level. 

What incentive would I have had to work hard and well, to take an extra assignment, to study my 
craft diligently, to prepare myself for eventual promotion? !n a dead-end job, I would soon get to 
have a dead-end, 

1 don't think enough people understond this about Negro workers— in the past, and still to a large 
extent today. White people tend to evaluate Negro workers by white standards and expectations, not 
by the more realistic appraisal Negroes make of their own chances. '^^^^^ 

Work must have a goal beyond mere suh«;istence If it is to give the worker any esprif^f interest 
in the job beyond the mere paycheck. The job must promise promotion, or must be essentially interest- 
ing or at the least pay enough so that the worker can anticipate a high standard of living, for his 
children, if not for himself. 

Most jobs available to Negroes in this country, in the century, have been deficient in all three 
elements. They have been dull and meaningless labor, offering no chance for advancement, paying 
so little that only day-to-day satisfactions could be fulfilled. The "sense of the future," which keeps 
most white people going, has not operated, or only dimly, among the mass of Negro workers. 

The whites' complaints about the Negroes' indolence and indifference to showing up on time (or 
at all) ignores the psychological gap between white and black "time sense," Whites live more for the 
future, because they have a future; blacks for the present, since the future looks too bieak to contem- 
plate. 

As Elliot Liebow puts it in hfS'-recent study of Negro street-corner men, "The job fails the man, 
and then the man fails the job," if only dull, dirty, and dead-end jobs are available to blacks, they 
lose whatever self-esteem they might have had, and would just as soon loaf or take relief as work, 
especially when most of the jobs open to them don't even allow them to support a family In a manly, 
self-respecting, and decent fashion. 

Asking them to "shape up" is as fatuous and cnjel as asking a man to do the broad jump after we 
have broken both his legs. 

This should be a truism acknowledged by the white community— particularly in a society such as 
ours, where "incentive" is the key word in our scramble for material advancement. Why the Negro, 
being a victim rather than a beneficiary of our incentive system, is yet expected to behave the way 
we do, is a symptom of our own sickness more than of his, 

. Sydney J, Harris; Detroit Free Press; August 12, 1968. 



foreign or second language. We, as educators, cannot be "Mr. Know-it-all," because, 
first, we want answers from these youth and, secondly, educators do not know-it-all, I 
don't care how many degrees you may have under your name. 

The most successful educational models tend to capitalize on the experiences which 
city youth bring to the classroom, as opposed to constantly reminding the youth of his 
weaknesses, Educators must have some awareness of these students' backgrounds, 
especially their homfe, family, immediate neighborhood, and agencies which directly affect 
their lives. 

Educators fail to take into consideration these experiences when they assume that 
because one is Black,- Mexican, Indian, or a member of any other minority group, he is 
impulsive, emotionally immature, and has less tolerance for stress. 

Urban youth have a low self-image. They think of themselves as social outcasts and 
believe that society has done them wronganda great injustice. Consequently, a good part 
of their behavior is exhibited with a chip on their shoulder. Individuals and groups in the 
urban society act in direct relation to the way they define and value themselves and their 
world. If persons or groups see tliemselves as failures and not good, then those persons 
or groups will act accordingly. These youth have not seen themselves on T.V. or heard 
voices of their own race on the radio. The negative image is there. 

We must try to understand city youth. We must be able to communicate with these 
youth. Whetlier you believe it or not, our society is responsible for whatever happens in 



428 



our communities. Our society condones and perpetuates conditions of hunger, poor hous- 
ing, poor education, and poverty for minorities by not really communicating with urban 
youth. 

City parents have not been taught the skills needed in the technological society in 
which we live today. They have not been given a chance to train for our technological 
world. They have been givenmenial tasks, with low wages and few advancements. There- 
fore, city youth are products of this oppression. 

How can one motivate children who come to school hungry and poorly clothed because 
their parents are unable to buy them food and clothing? Many of their parents have been 
placed in jail unable to post bail, so they spend their time in jail. All of these things have 
a direct effect on these youth. 

These are youth whose parents pay for luxuries they would not buy if they had more 
self-discipline or more education. Fasically, these parents buy things they cannot afford 
and sign contracts they shouldn't because no one has ever taken the time to teach them 
about relevant economics or how r j manage their money. 

Urban youth want a piece of the education action. The whole system blocks their 
efforts through examinations, testing, weeding out, I.Q. tests, and standard forms based 
on the environment of the middle class white, and these youths know it. How would you 
feel if you were given one of the "chittering" tests? 

Motivated teachers will know that city youth are learners. The will to learn bums 
in each one of them. How and what they learn is out of their control and in the hands of 
educators. These educators must be held responsible for much of our city problems. 
Urban youth want to achieve; they want to become self-determining, self-efficient, and 
have self-respect. 

I don't want anyone here to believe that all urban youth who need a better education 
are poor, hungry, dropouts, or push-outs. There is a good cross- section of youth in 
America. 

There are city youth who have everything they \Vant or need, who live in comfortable 
homes and whose parents have good jobs. 

We also have those urban youtfi on the street comers who have been labeled lazy. 
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will not work, dumb, and won't go to school. However, there are some city youth who are 
fed up with the kind of education that has no meaning. These are youth who can drop a 
transmission from a 1973 Pontlac in seven to eight minutes or less while you are in a 
place af business. They will take that same transmission and put it In a 1968 car. A 
group can take out the rrotor of your c?r or mine, lift it our, place it in the trunk of another 
car, and be on their way in a short >,ime. How do I know this? I have good communication 
and rapport with these youth.. 

As soon asyouandl, as educators, learn to channel this energy in a direction relevant 
to these youth, we will be in a position to help them help themselves. 

If a youth likes auto mechanics and dislikes English, put him in a mechanics shop for 
a period of time; if he has a good teacher, this can' do a great deal for him. The mechanics 
teacher could have him write a theme on the four barrel carburetor and work witli his 
English teacher for structure, grammar, etc. The mechanics teacher will correct the 
theme for information. Through this means, the English teacher will be learning, and 
the youtli will see the need for both English and mechanics. This can be accomplished 
with any skill course and many other courses such as math, science, physics, etc. 

Time is running out and perhaps should runout for an educational system which con- 
sistently fails one-half of the college students and, in addition, many millions of higa 
school youth. 

We must overhaul the system and design programs which are calculated to prepare 
today's youth as future citizens for the world of work, which demands skilled workers. 

These programs will be for urban youth who wake up in the morning and do not have 
a glass of milk, eggs, ^.ttd bacon as you have each morning. Some of these youth will not 
have had a good night's resf or a good mattress and clean linens to sleep on. Some of 
these students, black, white, red, or yellow, live in shacks, rat- and bug-infested hole-in- 
the-walls, so to speak, on unpaved streets that are never cleaned. Their mothers get up 
early to go to work and leave them there to get the morning meal and off to school on time. 
Educators greet these students as untouchables. These youth cannot be as calm as you 
or think as you think, f^^r t ley have seen the problems of want, hunger, poor hou^^ing, and 
under- employment from the time they were bom. Some of these youth have lived in those 
conditions not for days, weeks, or months, but for a lifetime. 

If any of you had to live under these conditions for only two weeks, you would never, 
be the same again. Motivated teachers have compassion for these youth, they love them 
and put their arms around them, even if they have an odor. If teachers cannot do this, 
they have no business teaching. Society has been the promoter of the city youth problems. 

It is widely believed that the black children lag in school because they are members 
of a minority group. Experts in schools sugo-est chat they may do so because that is what 
their teachers expect of them. Robert Rosenthal and Lenor F. Jacobson worked in this 
area. Oneof the central problems of American society lies in the fact that certain children 
suffer a handicap in their education which persists throughout life because of their teach- 
ers. 

It seems to me that the interaction of teachers and their pupils is the key to many 
students' success. A teacher's tone of voice, facial expressions, touch, and posture may 
be a means to unwittingly communicate the expectations of their students. Such communi- 
cation may change many children's conception of what is expected of them. 

Many times teachers may visit the homes of urban youth. They may not find familiar 
aspects of the white culture, such as a book of the month selection, magazines ( Harper's ), 
records of broadway plays, classical music. The Atlantic Monthly , oi' the New York Review . 
However, they might observe a high level of noise, continuously reinforced by the input 
from blues and rhythm from a radio station, T.V. program, and several sets of conversa- 
tions going on at the same time. This observation might lead teachers to assume that 
homes of black children are very weak in organization and intellectual content, uninterest- 
ing, and generally confusing places in which to grow up. Teachers fail to see the intellec- 
tual stimulation that is provided by black newspapers, informative rapping about articles 
in Jet, Ebony , Sepi, and Motown Sounds. Black youth in these homesj who supposedly 
cannot read, and even pre-schoolers, can singseveralrock and blues tunes from memory, 
and correctly identify the songs of popular entertainers. Educators must capitalize on 
this knowledge, and it can be accomplished. 

Educators, in listening to a Black speak, assume that the city youth's use of non- 
standard oral English is an example of bad grammar, without recognizing the possibility 
that they have a valid, legitimate, and alternate dialect. If we ask them to learn a second 
language called English, then treat it as such. 
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If educators would stop trying to compensate for the so-called weaknesses of urban 
youth and capitalize on their strengths, teaching would be more productive. 

Teachers who wish to motivate city youth are not satisfied with the one or two stu- 
dents they reach. TTiey are interested in all 18 or 20 students. These teachers will 
strengthen each student's capacity to choose intelligently and independently what it is they 
are seeking to learn. They will help each urban youth to find a meaning for themselves 
and their studies. 

Motivated teachers know that there is no difference between a White person and a 
Black person if their environmental background is similar. These teachers have a definite 
conception of what they want to teach and see to it "hat their students are equally resolved 
as to what they should learn. These teachers represent the interests and passions of city 
youth in the 80s, and 90s, and the year 2000. They will be aware that courses, discipline, 
and learning can be instruments of oppression as easily as they can be routes to emanci- 
pation. These teachers induce learning and will not close the door to feedback from urban 
youth. Teachers and educators can operate for years without knowing what failures they 
are in the eyes of their former students. 

To motivate city youth, we must involve them in business and industry, in the prob- 
lems of society. All boys and girls in Sweden must spend at least two weeks in industry 
during the ninth year of school. 

Innovation is a "must** to successful motivation. It is hard work, but it is most pleas- 
ing if you are dedicated. 

* There must be individualized instruction or teaching. 

* There must be programmed instructions. 

* Your tests must be for the individual. 

* Lectures must be developed on tapes for individuals or groups. 

* There must be small- and large-group discussions. 

* Develop color slides and place information on the slides. 

* Involve students to make slides and develop information. 

* Let students develop film strips so that it will be in their language. 
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* Hevelop rapport with aii teachers (linglish, math, etc.), so as to have students 
write their themes on electronics, drafting, or any subject that interests them. 

* Let your students correct each other's work, and discuss it witli each student or 
in a group. 

* There must be planning conferences with students. 

* Let each student know that what he is doing is directly related to anything that goes 
on in class. 

* Let students say anything in writing about you and your course after completion 
and' a grade has been recorded. 

* Stick your neck out — conformity is too comfortable. 

* Take students wher^^ they are in a learning process. . 

* Influence others, no j.iatter what you do. 

* Motivation is being crea^^ive. 

* The an 1 of a good teacher is to become unnecessary. 

* There is a uetter way to transmit information than from lecture by mouth — let tlie 
students do it. 

* Motivation is preparation of materials for different levels. 

* Incite men and women to prepare for any job. 

* Learn some of the languages of otlier ethnic groups. 

In conclusion, remember that in order for people to he equal to others of the world 
requires that they be able to communicate information, explore new ideas, and discover 
the many options that exist in life. The cruelest thing we do to people when we don*t 
educate them properly is to restrict their option, their knowledge of what tliey might have 
been or miglit be. 

Since everything we have touched in our environment has been polluted, the only hope 
we have for changing it is by giving our city youth the tools needed to salvage the mess 
we are bequeathing them. 

Mr. Chester R. Anderson is a member of the administration of the Kansas City, Missouri, School District, 
in charge of Vocational Programs for the Disadvantaged and Handicapped. 



Student-Worker Characteristics in the 
Urban Society 

Neil] C. SJaek 

Three contributions to the field of education are now available dealing with work and 
worker characteristics. These are task analytic and human attribute approaches that 
have much to offer the student in an urban-oriented society. The Occupational Analysis 
Inventory, the Work Dimensions and the Human Attribute Requirement inventory can be 
a key in the making of a student's educational experiences relevant to current and future 
life performances. 

A series of studies originating at Purdue University in the past decade under the 
direction of Ernest J. McCormick initiated an analysis of the characteristics or attributes 
of work. More recently this has been extended through the efforts of J. W. Cunningham 
at the Center for Occupational Education at North Carolina State University. The intent 
or direction of these studies has been to identify a set of elements or attributes of work 
that differentiate occupations from one another. Just as, the domain oi psychometrics 
differentiates a set of attributes that distinguish one individual from another, so the dif- 
ferentiation of attributes (elements) of occupations is needed in our complex, techno- 
logically advancing society'. 

ERGOMETRIC APPROACH 

McCormick proposed the characterization of jobs in terms of their levels on quanti- 
tative work dimensions. The profiling and development of quantification or levels by 
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scores would thus he analogous to tlie psychometric principles for people.^ The charac- 
teristics of work and tiieir organization into a systematic approach for use in curriculum 
and guidance has been the chief aim of Cunningham in his series of studies. I-le termed 
the application of psychometric procedures to the study of human work "Ergometrics." 
("Erg" derives from the Greek word "ergon/' meaning work.) 

This field of investigafion would draw from theories ond pfinciples of human behovior, as 
. well as from established procedures in psychological measurement and job analysis. It would 
deal with ot least four basic kinds of problems: 

(1) The definition, quantification, and classification of work variables; 

(2) the establishment of relationships between work variables and existing measures of 
human attributes (e.g., tests, in the cognitive^ psychomotor, and affective domains); 

(3) the development of measures of work-related human attributes, or behavior potentials 
(such as vocational ability tests and interest scales); 

(4) the study of the nature af the relatranships among various work-related variables.^ 

This Systematic approach would then deliver information on levels of proficiencies 
and profiles of jobF similar to those with which we are so familiar for human attributes. 
The profiles would be such that we could interpret them for work much as we have in 
measures of aptitudes and achievement in the cognitive and psychomotor areas of the ^ 
General Aptitude Test Battery and the Differential Aptitude Tests. Such a systematic 
approach should have the following characteristics: 

(1) its conceptuol structure should be derived from established principles and theories of 
human behavior; 

(2) it should deal with work at different levels of complexity ranging from occupational cate- 
gories to rather narrow classes of tasks and task characteristics; 

(3) it should identify developmental progressions in the acquisition of task capabilities, from 
a beginning with classes of relatively simple tasks learned in childhood and extending 
through classes of occupational tasks; 

(4) its elements, or descriptors, should be general er'vigh for application to a variety of occu- 
pations, and yet specific and concrete enough to have curricular and other educational 
implicatfons; 

(5) Us elements should be linked ^o human dimensions for which there are standardized meas- 
ures; and 

(6) it should provide information that can be reodiJy transfomied into products for educational 

use (e.g., currlculo, guidance systems, evaluation procedures, and tests). 

A necessity in incorporating the characteristics and principles above into a curricu- 
lum development format is the establishment of the level of specificity at which the job 
analysis is aimed. Jobs need to be described at a higher degree of specificity than 
Altman's 24 general vocational capabilities,"^ but cannot be as specific or numerous as 
exist in the 21,471 definitions in the Dictionary of Occupational Titles. The level was 
ultimately identified considerably above the general vocational capabilities and close to 
a level of occupational proficiency.^ 

OCCUPATIONAL ANALYSIS INVENTORY 

With these objectives and for the series of studies, three contributions are reviewed. 
Keport No. 3 of the Ergometric Research and Development Series contains an Occupa- 
tional Analysis Inventory with 62?descriptionsof work-activities and condition statements 
applicable to the general population of jobs. In addition to descriptions, specific examples 
of each class of work activities or conditions were provided V'or use in systematically 
rating jobs and occupations. The 622 elements were grouped under the following major 
headings corresponding to the concept of the closed loop information processing system, 
which has been receiving increasing acceptance among psychologists in recent years :^ 

1. Information Received (125 elements) 

2. Mental Activities (41 elements) 

3. Work Behavior (267 elements) 

4. Work Goals (112 elements) 

5. Work Context (77 elements) 
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Validation was carried out with four sets of criterion variables*. Akman's general voca- 
tional capability tests, the General Aptitude Test Battery, the Ohio Vocational Interest 
Scales, and the scales of the Minnesota Importance and Satisfaction Questionnaire.^ 



ATTRIBUTE REQUIREMENT INVENTORY 

The second contribution of the ergometric series is most significant as a guidance 
tool as well as for curriculum development. It consists of a series of rating of the linkages 
between the 622 elements of the OAI and selected measures of human attributes. These 
ratings create tlie possibility of a student being able to compare his individual capability 
and interest profile through an established relationship to the elements of a job or occu- 
pation. 

First an Attribute Requirement Inventory was constructed containing 103 definitions 
of capabilities, interests, and needs. These were selected from standardized measures 
in the following six categories: 

General Vocational Capabilities - Altman - (24 attributes) 

Cognitive Abilities - French et al., GATB (20 attributes) 

Psychomotor Abilities - Fleishman - (12 attributes) 

Sensory Capacities - ( 6 attributes) 

Interests - OVIS - (24 attributes) 

Needs - MIQ, Weiss et al. - (17 attributes) 

These attributes were selected on a basis of being consistently identifiable, being suitable 
for analysis purposes, and having easily administered tests. ° 

The result of the study was the identification of the existence of linkages and the de- 
gree to which the linkage exists between the 622 work elements of the OAI and the 103 
defined and measureable human attributes. The reported series of ratings 6f the levels 
or amounts of relationships creates the capability of describing and comparing jobs and 
occupations for curriculum and guidance usage. This indicates a rating or profile of the 
job from observable elements (OAI) as well as well defined and testable individual capa- 
bilities, interests, and needs. A student could ascertain from his own profile of human 
attributes those that are compatable or those that vary from his career aspirations. 

WORK DIMENSIONS 

The third significant contribution of the ergometric research series is the develop- 
ment of combinations of the variables and definition of a more manageable number of 
basic classes of work activities and conditions. These were termed work dimensions 
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which mitigated the redundancy among the 622 elements through the application of a 
factor-analytic procedure. 

Initially, the Occupational Analysis Inventory was used to rate a representative 
sample of 400 jobs randomly selected in proportion to rhe number of jobs within the major 
occupational categories of the DOT, A follow-up study was conducted with a new sample 
of 400 jobs to offer replicability testing. AH ratings were made from written job descrip- 
tions drawn from the files of the United States Hmployment Service. The data was re- 
ported according to seven separate principal components corresponding to the informa- 
tion-processing model of the OAl, These included: information received; mental activi- 
ties; physical work behavior; representational work behavior; interpersonal work be- 
havior; representational work behavior; woi'k goals; and work context. 

An additional objective of this portion of the study was to derive a comprehensive set 
of work dimensions. Av-.cordingly, a factor- ana lytic procedure was applied to the data 
available; the attribute-requirement profile ratings of the OAI work elements and the 
ratings of the two sets of 400 job sample ratings of the OAI items. Of the 90 work dimen- 
sions listed, some reflect coexistence of work elements in Jobs and are probably more 
useful in describing curriculum applications. Those dimensions most homogeneous in 
attribute requirements may be most applicable for a clustering or profiling needed in 
guidance functions. ^0 

CAREER CHARACTERISTICS INVENTORY 

Some current efforts are being made to develop the work dimensions for use in cur- 
riculum as a part of the career education exploratory and preparation stages. This in- 
volved primarily the writing of new descriptions of each dimension in curriculum terms. 
This was done with the correlations (ratings) reported for each dimension from the factor 
analysis. A second effort has been the arranging of the dimensions according to the 
original "hardware to people continuum" identified by Altman in his general vocational 
capabilities. Such a procedure has Identified several caviates when compared to the 103 
items in the Attribute Requirement Inventory. The inclusion or synthesizing of huiTJan 
attribute items which are not represented or are more descriptive than the 90 work 
dimensions, has tentatively produced a Career Characteristics Inventory (CCI). 

In order to differentiate between elements of CCI for curriculum purposes at the 
career exploration and preparation stages, the closed- loop information-processing sec- 
tions must be retained. Career exploration will emphasize work goals and work context, 
but will include elements found in information received, mental activities, and work be- 
. havior. These sections have obvious, practical, investigative skills and knowledges that 
should not be omitted from the exploratory stage. Career preparation, however, em- 
phasizes the opposite* sections. Here a student should be identified with a curriculum 
that presents opportunities to develop skills and knowledges found in the information 
received, processed, and the work behavior section. The goals and contexts factors 
representing needs and interests will not be ignored in preparation stages, but will re- 
ceive attention as mandated by individual needs. 
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MODEL FOR CAREER 
EXPLORATION AflD PREPARATION 



The final step in utilizing the information organized by the work dimensions of the 
OAl is to identify the place in the curriculum where these elements are delivered. A rec- 
ommendation is to assess the current academically or vocationally oriented courses in 
the existing curriculum. These are most easily identifiable and available at the local 
level. The skills and knowledges can then be identified in the courses at the activity or 
performance level. Using the performance criterion, the degree that the curriculum 
delivers on each CCI item can be assessed. 

This information will provide a two- fold boon to the student, making education more 
relevant as he compares his goals to work and worker characteristics. 

(1) A sfudent can fcfentrfy, explore, and prepare for the needed elements of a specific job by 
securing data and comparing the profile of the |ob to the human attribute profile. 

(2) A student can build his own career information dcvta base on worker trait groups, working 
conditions, significant aptitudes, interests, temperament, and qualifications profile based 
on the dimensions available In the curriculum. 

This availability presupposes that a curriculum can be organized on a mini-unit or 
modular basis which makes the elements readily available to the student. It is also based 
on the assumption that a guidance system will be built to support the student-centered 
curriculum. The student will need assistance in developing a data base of his own attri- 
butes and capabilities. He will need a non-penalty system for selecting additional elements 
or modules to explore or develop interesting or needed skills and knowledges. 

SUMMARY 

This student- worker oriented, curriculum would be an initial means of combining 
academic, general, and vocational education into a relevant whole for the urban society. 
The merits of student- worker characteristics are evident in the curriculum potential. 
It provides a meaningful basis, other than traditional courses and occupational clusters, 
for organizing the curriculum. Curriculum developers will need to consider pre- and 
post-instruction, reduce redundancy between courses, and offer a wider variety of career 
preparation elements. Teachers will be able to contribute more effectively from their 
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expertise in a particular subject matter. It will provide a varied situational-contextual 
base for each performance objective and a new basis for the clustering of jobs. 

In guidance, it will provide a systematic basis for matching students to Jobs and 
learnings. It will be a new means of communicating student progress and status. 

For the student, it will offer a flexibility of participation in a variety of careers. It 
identifies a "measureable linkage between instruction, learning, and occupational require- 
ments. Greater assurance of effective preparation relevant to future jobs and techno- 
logical advances is clearly determined. 
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Teacher Edijjcation and the Culturally 
Different Student 

Luther Burse 



This presentation is entitled "Teacher Education and the Culturally Different Student"; 
perhaps a more appropriate title would replace "Culturally Different" with the words 
"Economically Underprivileged," for what we are really talking about when we use these 
and other such signal words are those students who lack a middle class value system al- 
most always due to a lack of adequate life essentials. 

The provision of a functional education for youth who fall into this category is by far 
the most perplexing problem facing education today. It becomes even more critical when 
consideration is given to the number of teachers who are adequately pre;?ared to work 
with such students. 
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Children from low socio-economic families are taught by middle-class teachers in 
schools under the control of school board members drawn from society's upper class. 
These schools are all conscious of the verbal l.Q.'s and because of this have special 
programs for gifted students. Vet only a few have comparable programs for the econom- 
ically and intellectually impoverished student. 

What is needed now is some fresh approach to the discovery and cultivation of the 
talents that undoubtedly exist among millions of children from unpromising backgrounds. 
The usual test won't identify these able pupils; the usual curriculum won*t challenge them; 
the usual teacher won't inspire them. The more urgent need seems to be for creative 
teaching on the basis of a different set of assumptions. 

Vernon F. Haubrir.h, in an analysis of the crisis in urban education, made the follow- 
ing comments regarding the problem of preparing teachers for inner-city schools (Hau- 
brich, 1966): 

...foday's colleges have a dual handicap in preporing teachers for service in disadvantaged 
areas. On the one hand, they fend to prepore feachers for children and for schools which are 
only rarely faund in disadvantaged regions. The educational psychology of the middle class 
child, the methods which one uses in the "good" school setting, and the normol constraints one 
applies in the typicol school setfing \u$t will not work in the disadvantaged areas af big cities 
.... The young prospective teacher has an image of what the fask of teaching is going ta be, 
and his home, peer group, and college tend to confirm a vague and general refection of the 
disadvantaged. 

Statements such as these clearly point to the need for imaginative efforts to devise 
new techniques for preparing teachers for urban centers. A restructuring in both subject 
matter content and methods of teaching is urgently needed in our programs of teacher 
education. 

It does not require a serious study of sociological theory to conclude that a teacher 
will act according to his perceptions of a given situation; furthermore, this principle has 
significant implications for the modification of teacher education. Prospective teachers 
attend teacher education institutions staffed by individuals with similar backgrounds and 
encounter a curriculum generally perpetuating the middle class value system. When 
these teachers accept positions in urban centers, they often encounter a culture foreign 
to their own. Too often they find that the values they hold in esteem are unknown to the 
pupils they te-^c'i. For example, honesty may not be considered a virtue. Many pupils 
may have coijcluded that lying and deception are necessary for their existence. Stealing 
may be seen as a necessary strategy in the war between the "haves" and "have nots." 
Policemen are rarely thought of as community helpers; most often they are viewed as 
someone to be feared and outwitted. The virtues of thrift and saving may be irrelevant 
abstractions, and cleanliness may not be next to Godliness for many inner-city children. 

If indeed this gulf exists between the experience of the teacher and the environment 
in which the pupil has been caught, there is an inadequate basis for communication and 
understanding. 

Teachers will tend to see pupils as shiftless, lazy, dishonest, disrespectful, and 
immoral. Pupils are quick to sense these feelings and may become either antagonistic 
or apathetic. As a result, the teacher becomes disenchanted and the pupils alienated. 

If this lamentable situation is to be corrected, it seems obvious that prospective 
teachers must be provided with experiences upon which c*o base realistic perceptions con- 
cerning the environmentof inner-city children. More succinctly, the prospective teacher's 
"definition of the situation" must be positively enhanced. 

Future teachers need to understand that the problrms encountered in teaching the 
culturally different are not due simply to crowded classrooms or poor teachers. Those 
factors play a role, but the important lesson the prospective teacher must assimilate is 
that teaching these children is a special challenge requiring special knowledge. In many 
cases, teachers and administrators lack the basic theory for understanding the problems in 
learning encountered by culturally different children. 

The starring point is respect. Nothing else that teachers have to give will help very 
much if it is offered with a resentful, contemptuous, or patronizing attitude. Many teach- 
ers do not understand these neighborhoods, these homes, these children, because they 
haven't respected them enough to think them worthy of study and attention. 

How important is all this to the preparation of teachers of industrial arts? When one 
realizes that for many inner-city youths the industrial arts laboratory is the only vestige 
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of positiveness associated with school, these considerations become extremely significant. 
Many of these students indicate that shop is the only school subject offering that has mean- 
ing for them. 

One of the realities of teaching in urban centers is that industrial arts teachers are 
expected to provide learning activities for a disproportionate number of alienated inner- 
city youth. This expectation is quite prevalent throughout the United States, despite the 
fact that the prospective teacherof industrial arts is no better prepared to deal effectively 
with inner-city pupils than his colleagues. 

What then are some underlying assumptions that purport to facilitate an effective 
teacher preparation program, and how do they relate specifically to the preparation of 
industrial arts teachers? Dr. Charles Johnson of the University of Georgia, on a recent 
visit to Cheyney State College, stated (Johnson, 1971): 

...becouse of the dynomtc noture to our society, new developments in technology, ond the 
recent creotion of promtstng innovotions in educotion, teocher educotion progroms, no motter 
how recently designed, must continuolly provide for their self-evoluotion, review, ond revision. 
Even recently-designed teacher educotion progroms must toke this possibility of need for chonge 
with serious concern. 



The following assumptions have been identified as basic to teacher education program 
models reflecting contemporary philosophical, sociological, and psychological thought, 
as well as providing a curriculum which contains more effective and efficient approaches 
to teacher education. 



1. A teacher education program should have as its base or foundation detailed de- 
scriptions of the behaviors or competencies essential to effective teaching, and pre- 
service and in-service teachers should be guided toward acquiring mastery of them. 

2. A teacher education program should provide for differences among teachers, both 
pre-service and in-service, in die accumulation of experience, extent of achievement, and 
rate and style of learning. 

3. A teacher education program should provide for the development of the personal 
qualities of the individual learner; it should provide opportunities for him to establish his 
self identity; and help him pursue his personal objectives. 

4. A teacher education program should recognize the changing nature of society and 
its values and provide for diese changes through frequent up-dating and revision of its 
content and organization. 

5. A teacher education program should bedevelopedand managed by modem systems 
technology. 

6. A teacher education program should be so organized that it provides for the con- 
tinuous evaluation, feedback, and revision of all of its component parts. 

7. A teacher education program shouldprovide forthe continuous growth and develop- 
ment of the teacher, both pre-service and in-service, from the earliest entry point into 
the program through the highest level of specialization. 

8. A teacher education program should be organized and managed so that all persons 
concerned with the education of teachers or affected by it share the responsibility for it. 

9. A teacher education program should include in its base or foundation detailed de- 
scriptions of the behaviors or competencies essential for the teacher to meet his obliga- 
tions to society and to assure him his freedom as a citizen. 

10. A teacher education program should prepare teachers to assume contractual 
responsibility for the progress^ of each learner under his guidance toward specified ob- 
jectives. 

The question then arises, what characteristics of implemented programs would ful- 
fill these assumptions? Such programs must utilize: 

1. A performance-based mastery criteria. 7. Relevance. 

2. Open student admission and exit be- 8. Systems analysis 

haviors 9. Program planning and budgeting systems 

3. Individualized instruction 10. A differentiated staff 

4. Team teaching 11. Program evaluation and review techniques 

5. Modularization of content 12. Scheduling technology. 

6. Humanization, personalization, and 13. A regenerative program model 
negotiation of objectives 14. Program evaluation, review, and revision 
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15. Program continuity 20. Competency-based liberal education 

16. A career sequence 21. A system of accountability 

17. Reciprocal provision for transfer 22. Learning centers 

18. Multi- institutional responsibilities .23. Community-based education. 

19. Competency-based certification 

The latter two characteristics provide an extended dimension to teacher education 
that is critical to effectively teaching industrial arts in the inner-city schools. (Learning 
centers and community-based education.) Many essentialperformance behaviors required 
of teachers of the economically disadvantaged must come from a community-based educa- 
tion and must be obtained at learning centers in the urban community. What 1 am suggest- 
ing, then, is that pre-service industrial arts teachers interested in working with the eco- 
nomically disadvantaged child should complete a student teaching internship which will 
provide, in addition to the traditional teaching behaviors, experiences designed to ci'eate 
and foster positive and effective learnings in industrial arts which will not be negated by 
the surroundings in which these learnings take place. The following teaching behaviors 
are prescribed for such experiences; many of these behaviors require that the pre- 
service industrial arts teachers get into the community, the school, and laboratory long 
before thej^are assigned to student teach there. 

SCHOOL AND COMMUNITY RELATIONSHIPS 

1. Given an established school organization, the pre-service teacher will identify 
the formal and informal power structure within that organization and develop and main- 
tain a role definition for himself which will create instructional improvement within that 
organization. 

2. The pre-service teacher will describe the functions of the following individuals 
in a school system: a) superintendent of schools, b) principal, c) curriculum coordi- 
nator, d) speech therapist, e) guidance counselor, f) school psychologist, g) assistant 
principal, h) dean of men, i)dean of women, j) business manager, k) department heads, 
1) teachers, m) aides, n) maintenance staff, o) school nurse, and p) food service per- 
sonnel. 

3. In cooperation with some or all of the personnel listed in objective "2," the pre- 
service teacher will work as a member of a professional team for planning a suitable 
educational program for industrial arts students. 

4. The pre-service teacher will state the relati ;n.ship between his physical appearance 
and the attitudes his appearance may create on the part of students, teachers, other school 
personnel, ar i community representatives. 

5. The pre-ser'ir'^ teacher will list the purpose, services, locations, and represen- 
tative of at least three organizations in the community concerned with the education of 
youth, and define the role of industrial arts witliin that organization. 



UNIQUE STUDENT QUALITIES 

1. The pre-service teacher will recognize the individual differences in the physical, 
mental, and social traits of each student and make provisions for them, as evidenced by 
his personal rapport with each student. 

2. The pre-service teacher will demonstrate his understanding of student individual 
differences and this relationship to the learning process by his approach to each student 
and the manner in which he assists the classroom teacher in specifying an individualized 
program for each student, appropriate to that student's learning style. 

3. Given a student with a specific ability level and interest and an instructional ob- 
jective, the pre-service teacher will select and use instructional materials and refer- 
ences for the objectives suited to that student's instructional level and interests. 

4. The pre-service teacher will demonstrate his provision for individual differences 
in his instructional plan by the utilization of a series of alternative learning experiences 
for a group of students to achieve any one objective. 

5. The pre-service teacher will express freely his feelings about his experiences in 
his community, about poor people, black people, white people, and other ethnic groups. 

6. Given a disadvantaged child in an inner-city school, with a negative attitude toward 
the school environment, the pre-service teacher will describe the possible life situation 
of that child, and how this situation relates to his learning processes and attitudes toward 
the school environment. 
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7. The pre-service teacher will describe the effect of various styles of his behavior 
on others and the effect of other individuals' behavior on him. 

8. Given a list of teacher characteristics, the pre-service teacher will rank, in the 
order of importance, tliose teacher characteristics which positively affect success in 
teaching and tliose characteristics which specifically detract from success in teaching. 

9. The pre-service teacher will prepare a list of desirable and undesirable teacher 
and student characteristics and relate this to the motivational and attitudinal pattern of 
the learning theory to which he subscribes. 

10. The pre-service teacher will develop a teaching style and classroom atmosphere 
that will place emphasis on student growth and development, ratlier than presentation of 
subject matter. 

11. Given a classroom situation, the pre-service teacher will establish and maintain 
a classroom atmosphere that will encourage learning and not permit any student to disrupt 
the activities of others. 

12. Given a classrpom situation, the pre-service teacher will demonstrate his ability 
to win the trust and approval of the students, as evidenced by the degree of honest mutual 
interaction between teacher and students. 

13. The pre-service teacher will develop a teaching style which will stimulate and 
maintain student interest throughout the instructional process. 

14. The pre-service teacher will develop a teaching style that will motivate the stu- 
dentsS to achieve the objectives of the course, measured by the degree to which each 
student does perform as expected. 

THE GUIDANCE FUNCTION 

1. The pre-service teacher will state the role and function of guidance within the 
total industrial arts program. 

2. The pre-service teacher will state the responsibility and relationship of the indus- 
trial arts teacher to the total school guidance program. 

3. The pre-service teacher will list at least four general sources of occupational 
information, and state the advantages and disadvantages of each. 

4. Given a copy of the Dictionary of Occupational Titles, the pre-service teacher will 
state the function of tliis resource, describe the numbering code, and utilize it to obtain 
specific occupational information to help the students. 

5. Given an occupational counseling situation, tlie pre-service teacher will compile 
and use occupational information from a number of sources to help the students. 

6. Given an occupational counseling situation, the pre-service teacher will work with 
the student to analyze his personal aptitudes, abilities, interests, and liabilities, and apply 
these to help define an occupational area for the student. 

7. Given an instructional situation, the pre-service teacher will assist students in 
identifying and resolving problems, both personal and educational, when requested by the 
student. 

8. Given a student with a personal, occupational, or educational guidance problem, 
who seeks the aid of the industrial arts teacher, the pre-service teacher will interview 
and counsel the student to the student's satisfaction. 

In summation, what 1 have attempted to demonstrate is that there is a real need for 
a specialized teacher education program directed toward preparing teachers for working 
with culturally different children. This program should be interdisciplinary, enabling 
education majors to integrate courses in many fields. The program should also be urban- 
centered; that is, concerned with problems, of urban migration and redevelopment. It 
ought to include an intensive understanding of the nature of the city as viewed by the urban 
sociologist, the housing expert, the student of government, the economist, and so on. The 
pre-service teacher might be required to select courses from a list such as the following: 
minority groups, delinquency and criminology, municipal government, social psychology, 
applied anthropology, urban sociology, Afro- American history, labor economics, labor 
history, and industrial psychology, along with his industrial arts technical content and 
methods courses. 

Knowledge and understanding of the deprived cannot come from courses and books 
alone, although tlieir value should not be vmderestimated. Field experiences can be par- 
ticularly valuable, especially when they are carefully discussed and absorbed. Such 
experiences might include visiting P.T.A. meetings, community centers, schools or 
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classes where some of the problems have been dealt with successfully, fraternal groups 
and social clubs, or working with individuals such as ministers, social workers, and other 
individuals involved in community efforts. 

Needless to say, such pre-service experiences will demand much more of the pre- 
service teacher than is normally required. He will, out of necessity, have to become a 
viable part of the community in which he teaches. To do less will eliminate any possibility 
of acquiring the aforementioned teaching behaviors. It will require a restructuring of 
existing program components and in some instances will require unspecified periods of 
internship. 

However, the educational neglect of the children who most need special assistance 
has created what is probably the most critical social problem facing this nation. We 
would all agree tiiat to do less would be unworthy of the ends we seek. 
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The Student in the Inner-City 

Charles A. Grace 



For the last decade, people have been labeling the inner-city group of our society as 
culturally disadvantaged, culturally deprived, educationally deprived, culturally different, 
etc. It seems that the situation today has not changed to any significant extent from the 
previous decade. 

Low wages ah; still paid workers from the ghetto areas. It is not surprising that 
many families receive some sort of public assistance; unemployment insurance and Aid 
to Families witii Dependent Children are a couple of examples. Many ghetto men leave 
their families so that the family can receive welfare. The father is not deserting the 
family, just not living in the same quarters as the mother and children. What this does 
is provide for a second income. Yet the median income of female-headed ghetto house- 
holds, including welfare receipts, added to the median individual income of "unattached" 
adult males, is still less than $4,000. \ 

Bennett Harrison reports that, \n 1966, ghetto families with both spouses present 
received only about $3,500 in gross annuel income. This is about $2,500 below the bench- 
mark set by the UnitedStates Departmentof Labor as a minimum budget of an urban four- 
member family, a bare minimum budget which provided for a cheap rented apartment, an 
eight-year-old automobile, and a diet consisting largely of starchy foods and dried beans. ^ 

Most of us in the educational profession today are aware that the youth who grows up 
in the inner-city of our large metropolitan areas differs to some extent from the national 
norms of his peers in other social settings. There has been a vast amount of writing 
published on this subject. The literature has focused on practically every aspect of his 
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life— his nature, his family, his economic circumstances, and his educational patterns. 
We cannot afford to neglect these individuals. 

It seems diat everyone wants to talk about what should be done for poor youth, but 
few people are practitioners. These youth need help and guidance in order for them to 
develop to their highest potential. 

Before we go any further, it might be wise to investigate just who and what are these 
youth. As for who they are, Brottman says that they consist mainly of Blacks, Appalachian 
Whites, Puerto Ricans, Mexican- Americans, and Indians.^ We cannot say that we will 
find a smattering of these ethnic groups in every large metropolitan area; different cities 
in different localities have groups that predominate. For instance in New York, Detroit, 
and Chicago there are large concentrations of Blacks and Appalachian Whites. New York 
and Milwaukee have a large influx of Blacks and Puerto Ricans, while Los Angeles and 
San Francisco have a large minority population of Mexican-Americans. 

When Havighurst refers to these youtli as socially disadvantaged, wh^t he means is 
that they are disadvantaged when comparing them to other youth in some other social 
setting. He says that tliese youth are disadvantaged to the effect that when they become 
adults they will not have a competent and satisfying life.^ 

Just what happens to the youth in the inner-city that develops incompetent adults? 
Basically, it is their environment. The young children many times are not exposed to 
games, toys, and books. The home itself is usually drab and without proper furnishings. 
The sparsity of objects that the child has to manipulate leads to the child being under- 
developed in coordination of hand and eye skills. This would hamper his development in 
discriminating between colors, as well as sizes and shapes. 

The inability of many inner-city mothers to communicate concepts, to share informa- 
tion, and show their children how to perform simple tasks is also a hindrance to the youth's 
education in die home. She may be unable or be too busy with other tasks or children to 
get her child to manipulate objects such as puzzles or games. She may simply give the 
child the object and say, "Here, play with this." 

If a child isn't furnished with information to stimulate his interests in his first few 
years of life, his later school development is hampered greatly. 

Joan 1, Roberts, in a study of underprivileged children in New York City, found that 
there were numerous children in grades three through six who had never had a birthday 
party or been to a birthday party for another child. She also found very few children who 
knew their own birth dates. ^ I contest, and 1 think most people will agree, that the birthday 
celebration for the child is his assurance that he is an individual and a part of the family 
structure. 

Mrs. Milan C. Brenkus says that inner-city children understand what they have been 
commanded to do but do not understand why they were commanded to do it. The child 
may never have it explained to him tiiat what he has been told to do is for his own good. 
He will simply do what he has been told to avoid punishment. The child will not develop a 
reason or conscience of his own in the matter. In this subtle kind of way, says Brenkus, 
verbal patterns, or the lack of them, can virtually affect a child's whole thinking process 
and the ability in the child to verbally describe his wishes, conflicts, and frustrations. 
These children point rather than nameor describe; hit and fight rather than argue or per- 
suade. ^ 

Some of what is taught the children of the poor is radically different than what is 
taught in the middle class. Ruth Shoni Cavan states that the objective in the development 
of the child is to become a tough, hard-fisted individual who can compete in personal com- 
bat in order to support his rights and privileges. Middle class children are taught to fight 
in order to protect , themselves only. These children of the poor are not taught to wait 
until struck before they fight, but to strike first." 

Children of this culture start their school years handicapped. They are handicapped 
because they have not developed tl\e need for achievement. As these children progress 
in school, it becomes extremely hard for them to grasp the importance of schooling. 
Edith G. Neisser says that parents handicap their children even more when they tell them 
that the lessons diey will learn by a part-time job will be more important to them than 
the schooling they are getting.7 Parents of these children have had limited educations 
themselves and therefore are poor examples for their children. These parents must 
learn to have more inter-action with dieir children and help their children overcome 
these handicaps of the inner-city. 

The learning environment of urban youth is different from that of suburban youth. 
Only the learning environment is different, because urban youth learn through the same 
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senses as other youth. Because of existing measures of learning capacity and intelligence, 
the inner-city youth experiences many special personal adjustment problems and diffi- 
culties. 

Youth from inner-city families tend to score low on intelligence tests. In Harlem, 
older children have actually tested lower inl.Q. tests than when they were younger.. Most 
l.Q. tests are concerned with language ability, andfamilies of the poor do not read as much 
as families of the more affluent classes. A concrete language is usually used in the 
families of the inner-city. This makes it difficult for their children to understand what 
teachers are talking about. 

Riessman, Crow, Murray, and Smythe have stated that tiieir developmental patterns 
are characterized by numerous deficiencies. They lack adequate self-concepts, good 
physical health, realistic perceptions jf the future, occupational information, and knowl- 
edge of the world of work. They are aloo deficient in stable family influences, attitudes, 
and values conducive to satisfactory career preparation, positive peer-group influences, 
adequate role models, learning skills — particularly those involving language facility, the 
capacity to carry out long-range plans, sufficient financial resources, and life-styles 
which are idea-oriented rather than thing-oriented.^*^ 

Gallington has defined six areas that tend to characterize the behavior of disadvan- 
taged youth: withdrawal tendencies, poor achievement, resentmentof autiiority, loitering, 
rejection of school, and delinquent behavior. I believe that these characteristics can be 
applied generally to inner-city youth. These youth withdraw from contact with others 
whose life styles are different from their own. Youth with other life styles would reject 
the inner-city youth, anyway. This withdrawal and rejection just perpetuates the situation 
for the inner-city youth, for then he only associates with others of his environment. This 
withdrawal leads to poor achievement. By associating only with his community' peer group, 
he is deprived of those experiences which would help him improve his in-school achieve- 
ment and help him develop to his highest potential. 

The majority of inner-city youth do not achieve as high academically as they should. 
Most inner-city schools still teach the same subjects as suburban schools and teach them 
in the same manner. These subjects and methods are middle-class-oriented and alien. 
Inner-city youth do not perform on low achievement levels because they have minimal 
mental capacity, but because the educational system to which they are subjected is not 
oriented to their soclet>'. 

This poor academic achievenisnt then leads to resentment of authority. They resent 
teachers because they perceive them as outside their group. They become suspicious of 
adults in general, because in this environment the biggest and strongest rule. They prob- 
ably have been physically abused and restrained by their parents. They become suspicious 
and resentful of those in authority, such as policemen, principals, and teachers. 

Loitering seems to be the national passtime of inner-city youth. Within many of our 
large cities, poor families are contained in large high-rise apartment projects. The 
youth loiter in the dark staircases of these maintenance-neglected buildings and shoot 
crap and play cards. The streets are their playgrounds. In almost any of these projects, 
one can go and see youth sitting and standing on the street corners witli seemingly nothing 
to do. In so doing, they become acquainted with the local street walkers, pimp.s, and 
pushers. 

This loitering many times leads the youth into delinquent behavior. The first forms 
of this delinquent behavior may be swiping an elderly lady's purse or rolling an old wino. 
Many times, these early delinquent acts serve as a means of getting pocket money. But 
too many times, these acts lead to such things as auto theft, robbing carry-outs, gas sta- 
tions, etc. If the youtli are with the drug scene, they will perform delinquent acts with 
more and more frequency. Some of these youth finally get a criminal record which will 
hamper them the rest of their lives. 

Many youth of the inner-city reject the school. They live for the present, not the 
future. They cannot relate to a curriculum which is mostly middle-class oriented. They 
are prone to have short attention spans and find it difficult to study from books that do 
not relate to their environment.' " 

Labov and Robins found that success in school was irrelevant to prestige among their 
peers. They found that prestige was usually based on such things as physical size, 
toughness, skill in fighting, verbal routines with girls, and boldness and skill in stealing.^l 

With this in mind, there needs to be tailor-made curricula for inner-city youth. These 
programs should not be a watering-down of the curriculum that is found in the suburbs, 
but a different approach to education, keeping the students in the inner-city on a par with 
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students of other social groups. 

In recent years educators, social workers, and others have drawn light to the problem 
of the failure of the public school to provide a transition from the school to the world of 
work for the majority of youth in slum neighborhoods. Eddy says that this problem has 
many dimensions. The ones mostcommonly studied are concentration of the new migrants 
in particular ghetto areas, the quality of educational facilities and educational person- 
nel in the schools of these areas, scholastic performance on the part of the'students, 
dropping out of school .before acquiring those work skills which are necessary to enter 
the world of work, and the traits and characteristics of those who have a low socio- 
economic status in our society. ^2 

Sexton compared the schools in Jower-income districts versus schools in higher- 
income districts of a major midwesteni industrial center. She presumed that the lower 
socioeconomic smdents would have smaller classes, but found that the reverse was true. 
The higher socioeconomic students had smaller classes. She also expected that the lower 
socioeconomic students would be assigned the best teachers. She admitted that it is hard 
to evaluate the quality of teaching. Her method was to compare the percent of not-fully- 
qualified teacherSj those known as "Emergency Substitutes in a Regular Position." In 
the lower-income group, 17.9% of the teachers consisted of these substitutes, while in the 
high-income group these substitutes comprised only 5.5% of the teacher population. In 
addition, the fully-licensed teachers in the higher-income schools tended to have more 
years of teaching experience and be paid higher salaries than the licensed teachers in the 
lower-income schools. 13 

Sexton also found that the buildings and facilities used by the lower- income groups 
averaged about 45 years, while the high- income schools averaged 25 years. When com- 
paring facilities for teaching science, she found that only 2% of the higher-income group 
schools lacked facilities, compared with 47% of the lower-income group. 

tier study led her to conclude: 

A fypicol upper-income child, then, goes to a school that is safer, more suitable and ade- 
quate for his needs, more ottractive inside and out, with much better facilities in most subjects, 
including science, music, art, and library, and also with better lighting, lovatorv, and other 
health facilities than the school attended by the average lower-income child.^^ 

In past years, inner-city parents have protested that public formal education is non- 
functional for therr children and is not of the quality of the education found in the suburbs. 
The black population in particular have boycotted schools. They have kept their children 
at home rather than send them to inferior schools. Something must be done in order to 
improve the educational system of the inner-city, to put it on c par with that of suburban 
areas. 

William D, Hitt has said when speaking about education in genert^l that schools should 
become humanistic. Society is looking at the school for a model. He feels that schools 
can become model communities.^^ This is so apparent in the inner-city where parents 
and social workers are looking to the school for help. If schools do not provide the model, 
then parents wiU mm to other areas of the society for help. 

There has been a tendency for many gifted teachers tc avoid the inn^r-city school. 
Why? Because they feel inadequate and helpless in the face of overwhelming odds. They 
do not know how to deal with such things as over-crowded classrooms, language which 
they consider profane, and the deviant behavior of smdents. 

Another problem that teachers face is the high percentage of mm- over among the 
smdent population. Some inner-city schools have a 100% mm-over within a single year. 
This mobility of the families in the inner-city causes low achievement among the youth. 

Schools and communities must work together in order to alleviate the problems. 
Parents who are willing to help could be used as volunteers and aides to teachers. This 
practice is taking place in many parts of the country. Teachers and parents should work 
together in curriculum development. Teachers should have released time to work on 
curriculum development, to do research and communicate with "experts," and to make 
home visitations. 

For years it has been known that teacher education does not prepare the beginning 
teacher to teach inner-city smdents. It is also known that beginning teachers who accept 
positions in urban centers most likely will be placed in the inner- city. The reason for 
this is that tenured teachers want to escape to the more affluent schools. It is very im- 
portant that prospective teachers get experience early in their collegiate smdies in inner- 
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city schools, as well as in suburban and rural areas. Just because a teacher cannot suc- 
ceed in tlie inner-city is not to say he will not succeed in some otlier setting. To deprive 
a prospective teacher of that right to achieve success in some other social setting would 
be unfair. 

Collegiate students should have the opportunity to work with social workers and other 
leaders in the inner-city. They could work with teachers as teacher aides and help with 
developing instructional materials. To wait until the beginning teacher has a full-time 
position in the inner-city to provide him with the experience of such a setting is not only 
wrong; it is immoral. 

What does the challenge of the inner-city mean for industrial arts? Industrial arts is 
a unique part of the curriculum because industrial arts can make a major contribution to 
enrich the student's self-esteem and provide him with information about the world of. work. 
Industrial arts gives the student hands-on activity that he does not receive in other dis- 
ciplines. 

The students of this society know nothing about our industrial society. Few fathers 
or mothers of the inner-city work in what could be classified as industrial occupations.. 
They accept menial low-paying jobs that have very little lasting security. With these types 
of parents, the youth do not know about the numerous jobs that would become available' 
to them if only they would stay in school and receive a diploma. 

Industrial arts teachers must pick up this loose end and provide occupational informa- 
tion for their students. Field trips could be taken to various industries. Speakers should 
be provided from industry, for instance; union workers as well as those in managerial 
positions should be made available. Students should be instructed in how to go about 
applying for industrial jobs, and how to dress and talk when being interviewed. It should 
also be pointed out to rfiem that their future employers may look closely at their school 
attendance record before hiring them. 

These are only a few examples of the type of education inner-city youth need. Society 
in general and education in particular must work to alleviate the problems of educating 
the youth in the inner-city. 
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Social, Cultural, and Career Perspectives 
of Industrial Arts in the Urban Environment 

Julius Paster 

Far too frequently public education and teacher education have been censured for the 
problems, evils, and over-all anxieties that beset the urban environment. This observa- 
tion was strongly stated by Com manger: 

Mony of the foilures we oscribe to contemporory educotlon ore in fact follures of our society 
OS 0 whole. A society thot is indifferent to its own heritoge connot expect schools to moke 
good the difference. A society thot slurs over the fundomentol principles ond takes refuge in 
the superficial ond the ephemeral cannot demand that its schools instruct in obiding moral 
values. A society proudly preoccupied with its own moteriol accorrjplishments and well-being 
cannot foirly expect its schools to teach thot the snug wormth of security is less meaningful 
than the brocing venture of freedom. In all this, to reform our schools is first to reform our- 
selves.^ 

All major cities in the country are facing new social and economic challenges. Prob- 
lems are varied and complex. Vexing questions dealing with the environment, crime, 
welfare and taxes, housing and healtii, race relations, transportation, limitations of 
governmental jurisdiction, and education cannot be appraised or resolved in simplistic 
band wagon . approaches. These multitudinous questions circumscribe the urban crisis. 
The urban condition is not confined to the schools, and the schools in and of themselves 
cannot be charged exclusively for generating or solving the urban crisis. Political ex- 
pediencies too frequently single out the schools as the dominant force for reversing the 
socio-economic dilemmas of the city. 

During the past decade, the attention of public educators has focused with increasing 
intensity and sharpness on the problems of the big city schools; so much so that a special 
term, "urban education," has come to stand for the complex difficulties accompanying 
the school's attempts to prepare the city slum child for an overwhelming technical so- 
ciety in a state of rapid change. Whatever set of terms we apply to these children, "the 
disadvantaged," the "underprivileged," "the socially handicapped,*' v/e are talking about 
those who, in the midst of affluence, grow up in the rotten depths of the city, despairing 
poverty, with little hope for the future, and often bearing insurmountable stigma. 

One p^* Mem of urban education arises because of the dislocations related to move- 
ments of large numbers of people to alien places. An influential migration, as it can be 
called, has been the movement from the rural South to the urban North. This creates the 
problems of personal adjustment, alien life styles, new values, and linguistic differences 
tantamount to learning a new language. Another so-called migration has been tlie move- 
ment of a large number of people from Puerto Rico to the city. Yet another important 
movement occurs from within our cities. It can sometimes be gradual, but more often it 
is a very rapid shift of the middle class to suburban areas and the consequent stratifica- 
tion of areas within the city into single-class, ethnic, or poverty sections. 

The changing character of the city has produced changes in the demands made of the 
urban school and its way of responding to these challenges. Ethnic differences among the 
ci':y residents have been replaced by sharpened racial tensions. Ghettos remain a part of 
tiie city. Today these ghettos, which in former years held immigrants to our country, are 
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filled with Blacks, Puerto Ricans, or with a newly emerging white middle class. For cer- 
tain the tenement-lined neighborhoods of the city are ghettos, but so are the exclusive 
tree-lined streets of the white populace. How we can break down these invisible walls 
between these ghettos is at the root of our problems with urban education. Much of the 
violence that accompanies racial di visiveness has been focused upon the school, and today 
the urban school appears to be the primary center of racial conflict. How and when we 
learn to cope with this strife will eventually prove our assumptions regarding uiban edu- 
cation right or wrong. We must believe in stressing the purpose and value of the urban 
school system. Society expects tlie schools to make their students literate, productive 
citizens of our city. Education mustinstill an understanding not only of city problems, but 
those facing all of us. The school must becon\e the social agency through which the student 
learns of his nation and the world in regard to himself and his community. If the schools 
cannot reach tlieir pupils, they will have failed not only themselves, but also their students. 
The economic reaction thus created further hampers the mission of public education in 
the city. 

In discussing as broad and vast a topic as the ''Social, Cultural, and Career Per- 
spectives of Indiisrrial Arts in tlie Urban Area," one can barely hope to touch all the 
ramifications implicit '»vitlun urban education. Generalizations tend to lose sight of unique 
problems in New York City, Chicago, Detroit, Watts, St. Louis, or Washington, D.C. 1 
suspect too, that the social, cultural, andeducationaldifficulties inherent within our major 
cities also manifest themselves in the rural Soutli, Appalachia, the Southwest, and even 
in places such as Wounded Knee. In a recent report (March 19, 1973) issued by the United 
States Civil Rights Commission dealing with Mexican- American education, the following 
was noted; 

1. Teachers praise or encourage white children 36% more often than they praise 
Chicanes. 

2. Teachers use or build upon ideas and suggestions from white children 40% more 
frequently than from Chicanos, 

3. Teachers respond positively to white youngsters 40% more than to Chicanos. 

4. Teachers ask questions of white students 21% more often than they do ofthicano 
children. 2 

This lack of verbal interaction between ethnic students and teachers in schools of 
the Southwest provides an echo of the many studies and reports dealing with the educational 
scene in the urban areas, 

-.One may well identify several hypotheses with respect to the influences of culture 
and social environment on school achievement, 

1. Social class into which a child is born influences learning. 

2. Ethnic background of a child has an effect on the way he learns. 

3. The place where a child lives, his neighborhood, is a factor in the learning ex- 
perience. 

4. The occupations and the people who surround a youngster make a difference in 
learning receptivity. 

5. Family values and patterns influence learning in overt and subtle ways. 

6. Family life styles and interests influence the quality of a learning experience. 

In the urban setting, there are numerous social and cultural resources for enriching 
the lives of youngsters. Exposure to the theatre, museums, ballet, symphony orchestra, 
botanical gardens, industrial visitation, transportation services, communications media, 
or the construction of a high-rise building can serve as exciting motivational inspirations 
for learning within and beyond the school. Value orientations may be modified by authen- 
ticity of experience, action, and knowledge. 

Recently, I visited a new school within a distressed urban area. It was a fortress- 
like structure with small windows to minimize vandalism. The ethnic composition of the 
student body was 85% Spanish-speaking and 15% Black. The latest reading scores indi- 
cated only 22.6% of the students capable of reading at their grade level. Half the students 
are from broken homes, and 70% are from families on welfare. There appeared to be 
the same earnest approach to teaching and learning as one may find in the schools of the 
city's middle-class neighborhoods. As 1 walked through the corridors to reach the indus- 
trial arts facilities, I noted with interest the display of terminology in various classrooms. 



448 



These terms included: environment, committee, research, computer, and consumer 
awareness. My enthusiasm waned upon entering the woodworking class. Perched rather 
conspicuously on a bulletin board was a developmental teaching aid bearing tlie caption, 
"Smooth -Straight- Square." It appears paradoxical that a curriculum area capable of 
animating the human aspects of technology today was perpetuating a skill and exercise 
approach of yester-years. The teacher of industrial arts is a rather unique and versatile 
individual. However, in some instances he has inherited, via tradition and teacher educa- 
tion, a prefabricated kit of content and methodology that have withstood social, economic, 
and technological change. 

The problems within urban schools are deeply rooted amid the human problems in 
our cities. 1 am not entertaining the idea that industrial arts education, regardless of 
definitions that may be ascribed to its function in the schools, possesses the rational 
alternative to attain quality education. However, in the urban area many industrial arts 
programs serve a custodial function for those youngsters that display minimal academic 
ability. To the amazement of the academic establishment, and to the credit of industrial 
arts teachers, many of tliese students for the very first time achieve recognition, gratifica- 
tion, and a feeling of success. 

Too frequently, industrial arts teachers become prisoners of their respective dis- 
cipline areas. Tliis may well reflect a genuine sense of enthusiasm for the subject field. 
The plane, lathe, drawing board, offset press, potter's wheel, or injection molding press, 
along with the respective environs, serve as the focal points for learning skill competen- 
cies rather than providing the paths for understanding interrelationships of technology, 
society, and the human condition. 

The trend of modem organizational development has been toward more flexible pat- 
terns. Many authorities have adopted a different view of modem organizations. William 
H. Whyte, Jr., in The Organization Man /*^ contends that the modem organization man is 
above all a conformist. Robert Morton's SocialTheory and Social Structure^ emphasizes 
the fact that the most marked change in society has been the tendency to bureaucratize 
procedures, and concentrates on an analysis of the effect of bureaucracies on the individ- 
uals who work in them and their relationship toward the public they serve. Melville 
Dal ton, however, in Men Who Manag^e ^ admits that men*s activities are increasingly 
processed through formal organizations, but claims that the organizations' executives 
must take tlie initiative constantly and "be creative more subtly." The tendency toward 
flexible pattems has led to decentralization of power, or as the British refer to it, dele- 
gated responsibility, which in turn has led to more departments, more heads of depart- 
ments and more confusion. 

Our school systems are not like the dead, of which we must speak nothing but good. 
If some of the evils in our present scheme seem deep-rooted and almost insurmountable, 
then it is the moral responsibility for those involved in education, and those who pay for 
education, to seek rational alternatives. 

The 'what' in education today is as perplexing as it was in the days of Aristotle. 
'For mankind,' Aristotle said, 'are no means agreed about the best things to be taught, 
whether we look at virtue or the best in life. Neither is it clear whether education is 
more concerned with intellectual or moral virtue. The existing practice is perplexing; 
no one knows on what principle we should proceed— should the useful in life, or should 
virtue, or should the higher knowledge, be the main aim of our training?' The 'what' in 
industrial arts has been subjected to much debate in recent years. There have been suc- 
cessful endeavors to correlate industrial arts activities with other learning experiences 
in the school. At this point in time, there is need to extend the scope and mission of in- 
dustrial arts beyond the immediate environs of the school. We note the extension of 
school activities in such newer programs as 'Open Education,' 'Open Corridors,' 'Schools 
Without Walls,' and 'Free Schools.* In teacher education, there is much emphasis on field 
or community-based activities. Why not extend this idea to industrial arts education on 
all levels? There is much to do in our industrial arts shops or laboratories, but there is 
much opportunity to ieam about the real world of technology in the communities of urban 
areas. 

Muitidisciplinary resource centers emphasizing particular aspects of thecurriculum 
such as the humanities, sciences, and industrial arts can be created at strategic loca- 
tions in the city to serve secondary students from various scliools. Each center would 
have a library, classroom, demonstration and varied laboratory facilities, multi-media 
equipment, and related materials for research, exploration, and evaluation. Each of these 
units, staffed by qualified and enthusiastic facult>', couldoffer exciting programs in a team 
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effort for participating students. These special offerings would be scheduled several times 
a week, and students would travel to the resource centers rather than attend their home 
school. 

Another departure from the traditional would utilize the community as a learning 
laboratory. Cooperating institutions such as museums, computer centers, hospitals, 
government offices, mercantile businesses, transportation services, industrial plants, and 
schools would be part of xh\^ plan. The program, as envisioned, would provide a variety 
of real learning experic- ''T'veloped by teachers, students, and the cooperating institu- 
tions. For example, a could offer a unique course in the history of invention and 
technology. A park : ffer explorations in ecology and an industrial plant might 
provide a laboratory for wnnination of time and morion studies. In addition to lecture, 
demonstration, and laboratory activities, students would spend time with field specialists 
in authentic experiences of the city, A multidisciplinaryfield-based program assumes that 
learning is a function of student needs and Interests, Cognitive, pei-formance, and affec- 
tive learning would be a natural and direct outgrowtii of a student's interaction with peo- '.s 
pie, environment, and authenticity. This approach presupposes a broader involvement of 
students, teachers, teacher-educators, and the many facets of urban life. Traditional 
courses can be replaced with urban internships on the secondary level. The internships 
would be designed to provide students with practical experiences and problems (e,g,, 
construction, production, manufacture, communication, transportation) in urban affairs. 
It can take a variet)^ of forms, such as the development of a research problem pertaining 
to some urban project, or practical work experience under the guidance of technical 
specialists. 

Other multidisciplinary internships or seminars, under the direction of industrial 
arts, humanity, and science teachers, could also move in the following directions: 

A, Power in the City — Analyses of the formal and informal participation in the 
decision-making in the cit>f and the relative control over public policy. 

B, Comparative Urban Institutions — A review of private and public institutions 
which are responsiblefor the delivery of services and the consequential influences 
of bureaucratic structures. 

C, Technology Influences Upon Urbanization and Institutions —The effects of tech- 
nology upon urbanization via family, school, transportation, and related services. 

Change from the traditional to open and field-based programs will require political 
acceptability from within and beyond the school. Given the intellectual sterility, traditional 
structures, and low profiles of achievement in many schools, urban and otherwise; given- 
the English and American experiences with the open-education approach; given the sound 
psychological rationale for non-autiioritarian education, the case for informal education, 
Including industrial arts, is clear and strong. Industrial arts teachers possess the tech- 
nological competence that can enrich humanistic studies in the urban environment. 

The career implications of industrial arts programs must be considered an impor- 
tant ingredient in urban educational programs. It is well to examine some of the statistics 
dealing, with poverty, tiie unemployed, and relationships to insufficient educational prep- 
aration. The Census Employment Survey conducted in late 1970 and early 1971 provides 
detailed social and economic data on people residing in areas having substantial numbers 
of families with low income. In conjunction with the Bureau of Labor Statistics, the infor- 
mation sets forth important data for those involved in education. The study clearly iden- 
tifies characteristics of tlie unemployed in urban areas. Of particular interest, it is well 
to note some of the gleanings for the New York City Area: 

1, New York Cify low-income-area families are more likely to be living in poverty as com- 
pored to other low-ihcome areas in the United States. 

2, Families in the New York City low-income areas had lower annual incomes than families in 
the United States, 

3, New York City low-income-area residents had one of the lowest labor force participation 
rates, 50,7, compared to other areas in 19 large cities surveyed. Unemployment rates varied 
from a high of 15.9 for low-income-area residents in San Diego, to a low of 4.8 in Washing- 
ton, D.C. 

4, Low-income-area residents have less schooling. 

5, Youth constitute a much higher proportion of the unemployed than of the (abar force, 

6, With more schooling, employment is more likely; with less schooling, there is more likeli- 
hood of unemployment and nanparticipation in the labor force, 
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7. Those who complete job training hold more desirable jobs than those with no job training. 

8. Only one out of every 10 low-f ncome-area residents of working age had completed any 
job training. 

9. Significant Job-finding problems of the unemployed were lack of skill, experience, or 
education. 

10, The projected decline in semi-skilled and unskilled jobs in the next decade moy affect 
low-income-area residents more than city workers as a whole. 

(Source; Bureau of Labor Statistics, Regional Report Number 30, September 1972)^ 

Children who do not perform up to the level of their capacities, the underachievcrs, 
call attention to the need to study the motivational patterns of poor children, their motives 
for action, their values, goals, and tlie means they use to attain educational objectives. 
While many motives may influence academic performance, one of the most relevant and 
best understood is the need for success and achievement. The process of motivating the 
pupil to perform school work is sufficiently complex. Yet, the industrial arts program 
can provide diverse opportunities for achievement motivation and success. While there- 
may be danger in over-simplification, the conditions thought to produce need for achieve- 
ment include an attractive goal, a moderate risk conceming the possibility for attaining 
it, a sense of being responsible for success or failure, and knowledge of the results of 
one's efforts. Successful attainment in industrial arts activities for children of the poor 
may provide these youngsters with achievement motivation for their academic activities. 
Or the industrial arts teacher can become a member of a learning team to foster academic 
achievement via industrial arts. 

In the area of secondary education, industrial arts can provide substantive content 
for pre-occupational or career orientation. Particularly, for those students who may not 
wish to follow a traditional pattern of vocational education, industrial arts can offer 
meaningful exposure to technical skills and knowledge. New programs, as mentioned 
earlier, should be field-based. The urban area provides many resources for the indus- 
trial arts program. 

In some urban sectors, there may be community skepticism of industrial arts. Per- 
haps evidences of past or present programs may justify legitimate reservations. To pro- 
vide for broader communicacj.on, industrial arts programs should utilize community 
advisory committees. The active participation of advisory committees can help focus 
upon newer directions and support for industrial arts. Industrial arts teachers have a 
responsibility to stimulate and encourage such community involvement. 

Many states are moving in the direction of competency-based education and teacher 
education programs. This is a step in the right direction, particularly in the area of 
industrial arts. However, as we prepare learning objectives, within a well-qualified 
philosophical 'why,' let us remember that performance objectives or the doing/motor 
skill activities reflects just one approach. In addition to performance objectives, indus- 
trial arts teachers should also spell out cognitive objectives, consequential objectives, 
affective objectives, and exploratory objectives. Under a systems approach, we may be 
able to program performance objectives via modular instruction in utilizing media or 
hardware. Perhaps the system may even exceed the services of the teacher. However, 
in the urban environment, the inter-personal relationships of Industrial arts teachers 
and students should promote a human understanding of technology — with as much em- 
phasis upon the "why" as on the "how to." 
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PotentiaSs of industrial Arts in an 
Urban Setting 

Edward H. White, Jr. 

The subject of this presentation could be appropriately titled. The Future of Schooling 
and the Role of Industrial Arts in the Urban Society. Although perhaps the new title would 
be a bit more descriptive of the contents, the emphasis is clear. What is the potential for 
industrial arts in the urban society? This question immediately raises concerns which 
bear heavy baggage for our field, as well as the whole range of previously uncontested 
subject domains in the schools. In fact, the notion of conipulsory education itself has come 
under attack only recently by the proponents of the "free school'* movement. Suggestions 
have been raised which challenge the idea that the school as we have grown to know it is 
even necessary or desirable in the world of today and tomorrow. 1 will choose not to deal 
with our current question of future existence for the schools in general, but rather will 
proceed to make basic assumptions upon which my succeeding remarks. are to be based. 
Firstly, I do not see a large-scale trend toward "deschooling society,'* although the pre- 
dictions of authors including Ivan Illich and John E-loIt suggest that such a trend is upon 
us. There are no indicators to substantiate the feeling that society will cast off the his- 
torical image of the school which has been nurtured over the years. The evidence is 
pres ent however, which indicates that educational systems will be required to make cer- 
tain fundamental adjustments in keeping with changes which continue to occur in society. 

The second assumption which I will make, perhaps without reasonable historical 
supjvjrt, is tliat the field of industrial arts will change in accordance with the emergence 
of a new social order and the corresponding institutional changes wrought in the schools 
as a result. The question of.w'hether industrial arts will change ultimately raises the 
specter of professional defeatism and intellectual stagnation which the critics in our 
field have often raised as a signal of impending doom. My beliefs reflect hope and 
promise: hope for the emergence of anew concern in our field for a role in the educational 
future and promise of the potential formulation of the means with which to translate that 
concern into meaningful educational opportunity in the urban society. 

Urban society is clearly the society of the future. All evidence indicates that the 
trend toward the emergence of a new social arrangement based upon large centers of 
population and the resulting factors of industrial concentration and therefore economic 
power cannot be denied » Alvin Toffler, in his outsUnding social commentary entitled 
Future Shock , characterized the growth of the urban cilture by using the following per- 
spectives: "We are now undergoing the most extensive and rapid urbanization the world 
has ever seen. In 1850, only four cities on tlie face of the earth had a population of 
1,000,000 or '-More. By 1900 the number had increased to 19, But by 1960 there were 141, 
and today world urban population is rocketing upward at a rate of 6.5% per year. This 
single stark statistic means a doubling of the eartli*s urban population within 11 years." 
(11, p. 22,23) If the present cities of the world were to remain fixed in terms of popula- 
tion figures, the projected growth figures would mean that for every major city in the 
world we would have to build a duplicate city in order to accommodate the expanded urban 
population. In America alone, three out of four Americans live in or around cities. The 
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figures for the urban population reflect a rather stable inner-city population level, with 
most of the present and projected growth occurring in the "outer-city" or suburbs. There 
is some support for the idea that America io moving toward the development of an urban 
civilization markedby the absenceof traditional cities. Kristol made the following assess- 
ment of present and future urbanization in America: 

. , . less than 30% of the American population lives in places with a population of more than 
100,000, which is what we ordinarily regard as a city. 

But in the foreseeable future, we can say with fair certainty that we are moving toward an 
urban civilization without great cities— and thot this movement is so without precedent that 
prophecies of doom or hopes of Utopia are both premature (4, p. 14) 

The acceptance of this kind of evidence clearly would lead to the conclusion that many 
of the social agencies which operate in today's world simply will not provide the kind of 
services which will be necessary in the urban society. The evidence seeins to suggest 
that the educational system when viewed simply from the standpoint of delivery of serv- 
ices cannot utilize a delivery mode inherited from the previous social arrangement, but 
must field more productive means of providing its service under altogether different 
circumstances. 

Many critics of today's schools, particularly tho urban schools, have cited rather 
abstract humanistic generalizjitions about what is wrong with education in America's 
urban centers. Only a few have presented the kind of hard data which demonstrates 
underlying discontent and, more importantly, the behavior which results. Doherty related 
problems in urban education to a basic lack of confidence when he asserted; 

...urban education is In the midst of an unprecedented crisis of confidence, one that manifests 
itself in both apathy and hostility. (2, p. 49) 

The symptoms of a confidence crisis vary from city to city, but in aJI cases the crisis 
clearly exists. Doherty elucidated the following examples from selected cities: 

(1) San Francisco Parent Teacher Association membership is down 30% in 1972 from 
1971. 

(2) 146 principals in New York City (of 900 in the system) opted for early retirement 
this year (1972) compared to 26 in 1970. 

(3) a San Francisco motlier was advised to place her child in a private school after 
approaching a group of fifth grade teachers concerning a problem of boredom. 
The mother replied, 'It's the ultimate in despair — the teachers have already 
given up.' (2, p. 50) " * ' 

Doherty responded to the information he had obtained by declaring: 

...only the most dramatic and fundamental reorganization can save the nation's demoralized 
big city school systems. (2, p. 50) 

I believe one factor will prove to be of immeasurable importance in the solution to 
both urban and semi-urban educational problems. The theoretical frame\vork within 
which the idea of general education is fostered will require reassessment and modifica- 
tion. The sets of assumptions which support the current notion of general education will 
need to undergo clofie scrutiny in light of constantly-changing social dynamics. For our 
purposes, one assumption is paramount. 

When one undertakes to discuss the potentials of any educational field in a given type 
of social setting— i.e., urban, suburban, rural — the unspoken assumption is that the 
nature of education is or should be different in given settings. 

I believe that assumption to be at least partially false. The educational process is 
or should be predicated upon the idea that humans have a certain set of distinct needs and 
potentials which should be served. Phillip Phenix in his outstanding work on curriculum 
•entitled Realms Of Meaning stated, "Human beings are essentially creatures who have 
the power to experience meanings. Distinctly human existence consists in a pattern of 
meanings. Furthermore, general education is the process of engendering essential 
meanings." (8, p. 5) The implication of this position is that regardless of where people 
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live, the process of education and at least ■ ^ its content sliould reflect the attempt 
to arrive at meaningfulness in human exist. stated somewhat differently, the basic 
thrust of general education should attempt . r the students making sense out of the 

world around them in order todevelopareasonahic degree of meaning in life. Thus, when 
we deal with the broad categories of meaning which are possible, there is little difference 
between the educational needs of the child in the city versus the child in the I'ui'al ai'ea. 
What does differ are the sets of stimuli which make up his environment and with which 
he interacts in order to make his place in the world. Silverman approached the notion 
of a different set of needs for students in different social settings by stating: "In es- 
sence, I am suggesting that to prepare an urban student for the future isn't any dif- 
ferent from preparing anyone else for life itself." (II,p.205) Silverman summarized 
his position by asserting: "...1 am suggesting that we have to stop thinking in terms 
of education for this or that group, for this or that purpose, and reaJize that we have 
a choice of either training children to fit into a system or helping young people to ac- 
tualize their potential and fully experience living." (II, p.205) The real potential for 
industrial arts, tlien, is not how well it can sei've in the urban setting, or the rural set- 
ting, or in any otlier setting. The real question to be faced by today's educator is what 
kind of educational framework will allow the student to maximize his human potential. 
The second question concerns industrial arts educators. How can we provide a place for 
students to act on their potential in ways tliat are unique? The real potential for industrial 
arts in the urban society is the opportunity to provide leadership for change. 

The most logical prescription of a broad framework for general education which 1 
have found was presented by Phenix in Realms Of Meaning . Phenix identified six realms 
or patterns of meaning. He stated: "Six fundamental patterns of meaning emerge from 
the analysis of the possible distinctive modes of human understanding. These six pat- 
terns may be designated respectively as symbolics, empirics, estlietics, synoetics, ethics, 
and synoptics." The a" tributes of each realm are characterized in Figure I. Each of 
these realms h.ic particular characteristics which provide that realm with uniqueness. 
Symbolics comprises ordinary language, mathematics, and various types of nondiscursive 
symbolic forms, such as gestures, rituals, rhytlimic patterns. The symbolic realm 
provides the means of expression necessary to establish meaning in the other realms. 
Empirics includes the sciences. Thus, the opportunity for the student to find meaning 
in the area of descriptions, g;eneralization, ■ prediction based upon observation, as well 
as the recognition or development of theoretical formulations based upon experimentation 
and observation. 

Esthetics contains the va.rious arts, including the visual arts and literature. Mean- 
ings in this realm are concerned with contemplative perception as a means of interpret- 
ing subjective experience. Ths fourth realm, synoetics, involves personal knowledge or 
knowledge of self. The opportunity is provided for the student to find meaning in himseJf. 
The fifth realm is ethics and dtjals with free, responsible, deliberate decision reflecting 
interaction with basic mora] value systems. Finally, synoptics refers to meanings which 
are essentially integrative. This realm is represented by disciplines which combine 
empirical, esthetic, and synoetit: meanings into coherent wholes. This realm includes the 
disciplines of history, religion, £md philosophy. 

Each of tlie realms of meaning presented by Phenix may be represented by fields of 
disciplined inquiry, those areas which represent established fields of knowledge. The 
term discipline does not mean that new fields of knowledge are excluded because of his- 
torical precedence. On the contrary, as new disciplines develop, there should be mecha- 
nisms provided in the schooJ to allou students to interact with the unique knowledge and/or 
mode of inquiry which the new discipline represents. Thus my plea is not for a school 
curriculum founded on the traditioiially^accepted disciplines but rather a recognition of 
tlie notion of discipline as knowledge organization and logical progression in thought 
process. 

Phenix and others have identified differences between disciplines based upon their 
intended function in the educational process. Disciplines may be operationally divided 
into those which are fundamentally basic and those which are derived. The fundamental 
studies have a unique body of theory and knowledge independent of other knowledge areas. 
Those disciplines which are derived have bodies of theory and/or knowledge which are 
unique in their ability to combine or interpret theory from the fundamental disciplines 
in new ways. Derived studies also tend to reflect the application of theoretical principles 
to practical problems. Because one type concentrates on abstractions while the other 
concentrates on the application of principles to practical problems in no way diminishes 
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Figure 1, 
REALMS OF C-IEANING 




Language 
Mathematics 

Non-discursive syinbolic forms 



Sciences 

Description 

Generalization 

Observation 

Experimentation 



Visual arts 

Literature 

Music 



Personal knowledge 
Self- percept ion 



Free responsible decision 

Interaction with basic moral value system 



Integration of meaning 
History, Religion, Philosophy 
Technoloqv 



the value of studying each type. 

The fact that certain disciplines are derived and otliers are fundamental does not 
imply inherent intellectual value, but rather an operational emphasis of the disciplines 
themselves. Therefore one cannot assign a position of distinction intellectually to one type 
or the other simply because one is more or less abstract than the other. Surely there 
are people who find greater meaning in knowledge which reflects a basic knowledge or- 
ganization and thought process which emphasizes the application of abstract theory to the 
solution of practical human proWems. 

A well-balanced general education curriculum should present the opportunity for 
people to study different disciplines, both fundamental and derived. This openness will 
allow the student to interact with many divergent types of disciplines and eventually find 
meaning in some and appreciate the substance of others. 

The importance of the Phenix discussion is not in the identification of neat little 
discipline packages which can be inserted wholesale into the school, with every student 
being required to participate in every discipline. The intent was to describe a broader 
view of the meaning of curriculum in order to allow moving away from a preconceived 
notion of the school curriculum as a set of prescriptions for content and toward a notion 
of curriculum as broadly interpreted arrangement of experience areas through which 
humans can develop meaning in their lives in different ways. Whether the arrangement 
put forward by Phenix or some other arrangement is selected as most reasonable, the 
point is that die educational community will be required to adopt a much more flexible 
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approach to the idea of curriculum and likewise pro\'icie a flexible delivery system which 
is responsive to community needs. 

The question for us to consider now can be stated in the following way: where can 
industrial arts fit into a flexibly conceived curriculum pattern, and what kind of delivery 
system can be developed to provide for maximum community involvement and opportunit>'? 
1 have used the word community rather tlian student in order to imply that the total com- 
munit>' can and should participate and benefit from the educational opportunity which the 
school as an institution offers. 

The field of industrial arts has a unique opportunity which no other subject area can 
boast. Industrial arts, when conceived in its broadest terms, can provide an integrative 
function in the- curriculum which has not been recognized in the past as legitimate. The 
study of industrial arts as a study of technology can provide the opportunity for the inte- 
gration of concepts accumulated in various disciplines intoa coherent whole which may be 
lacking unless the opportunity for integration is presented. The study of technology' be- 
comes much more than a study of tools and machines — processes and product of industry. 
The study of technology is a study of the way man has altered the nature of culture by 
acting in certain ways, in employing unique ways of dealing with physical problems in 
order to adapt to his environment. 

With this kind of conceptual base in mind, let us explore tlie potential for rhe field 
of industrial arts. The question which immediately comes to mind is just what industrial 
arts will look like in terms of content and educational environment. What are the ingredi- 
ents which can be blended in order to maximize the opportunity for students? The first 
factor which provides industrial arts with a decided advantage is tlie educational environ- 
ment which we employ. The laboratory holds the key to dynamics in industrial arts. The 
problem which needs to be overcome is the emotional climate that we have frequently 
engendered. The notion of a laboratory as a place where creative activities of all types 
are executed is missing in altogetlier too many instances. In our rush to identify a de- 
fensible body of content for our field, we very often have neglected to take advantage of 
a loosely-defined network of concepts which inherently could allow us to capitalize on 
multiple activities by individuals or groups of students without the inhibiting idea that 
every student should master the same body of content. The fact that we operate in a less 
formal atmosphere tlian most school subject areas immediately establishes the oppor- 
tunity for much greater flexibility' witli regard to content selection and presentation. 
Thus, the potential for a flexible approach to content and teaching methodology is present. 
Only time will tell whether we were forward-looking enough to capitalize on the potential. 

The second potential which industrial arts has not fully explored is the ability to 
provide a given community with a full range of differentiated programs based upon com- 
munity interest. Somehow the notion that the main function of the school is completed in 
eight hours, five days a week, has resulted in the inability of the school to provide for a 
much broader program. I-ducational accessibility is one of the major criticisms being 
put to today's school. Often there are so many time restrictions and/or prerequisites 
placed in the way of people thiit access to educational opportunity is difficult, if not im- 
possible. For example, a smdent may be interested in learning something about how a 
radio functions. The response he may receive, however, is tliat he first must know about 
Ohm's law before he is capable of understanding how a radio functions. 1 do not really 
believe that this is the case. The opportunity for students to learn Ohm's law and its 
relationship to electronics theory should be available in the school for those who desire 
to know it. However, the presence of one tiling should not be an inhibiting factor to the 
presence of other kinds of opportunities. The difference that 1 am suggesting is one of 
program objectives. The industrial arts programs in today's schools need to diversify 
in order to serve the interests of the school population better. At the same time, indus- 
trial arts educators will need to fight a long bitter battle with the essentialists in today's 
schools who require every smdent, regardless of his long-range objectives, to endure 
many experiences which very often are indefensible. In order to win that battle, we must 
offer a program with much wider appeal than we presently offer. Such a program could 
include the opportunity for individual or group research, independent smdy courses 
structured on an individual basis, short-term intensive courses, craft courses of both 
long and short duration, careerrcentered courses which cut across all segments of the 
industrial world, prevocational opportunities, pre-engineering studies, interdisciplinary 
courses with the physical and social sciences, parent/child cooperative smd^es, as well 
as peer team studies. The list is limited only by the imagination of curriculum planners. 

Earlier in this presentation, 1 alluded to the iinportance of delivery systems which 
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might be utilized, particularly in the urban centers, in order to provide more compre- 
hensive and accessible educational opportunity. The variations in delivery to which I am 
referring include the following examples (5, p. 86). 

small educational parks — combinafion of small, regular elementary and fntermediate schools 
and facilities which will double as special education centers for students and community 
centers during non-school hours and on weekends. 

small schools — 400-600-seat schools to promote a mor^j personalized learning atmosphere. 

scatter sites — small school sub-units located indifferent sections of a neighborhood rather 
than a single site school. 

multiple or extended use of school buildings — day and night school cycle to serve the entire 
community more effectively. 

Whatever unique techniques are employed to make educational opportunity more ac- 
cessible, there are obvious goals which we should be moving toward. 
John Lindsay characterized the trends in urban education by stating: 

, , , in many areas of the city we are moving from lorqe to small schools; from rigid to more 
flexible and responsive administration; from a relative!/ impersonal and uniform system to one 
that is more personalized and diverse; from one system to multi-systems, from forma! to informal, 
and from a system of limited choice to one with far greater alternotives for studenVs, teachers, 
and administrators. (5, p. 86) 

Let us develop a list which characterizes the potentials which industrial arts could 
capitalize on in the urban society'. The specific opportunities which 1 can see are charac- 
terized in Figure 2. 

Figure 2 

INDUSTRIAL ARTS— URBAN IMPACT 

Curriculum 

* broadly-based study of technology 

* flexible response to student interest 

* elimination of sacredness in content 

* elimination of rigidly-applied requirementi for manipulative skill development 

* greater emphasis on creative exploration 

* increased recognition of the value of experimentation 

* recommitment to the development of uniquely human relrf'onships bosed upon common 
interests, coopemtion, and emotional security 

Environment 

* more flexibly-designed laboratories with emphasis on diversification 

* greater emphasis on experimentation — de-emphasis of content prescriptions 

* greater use of the mobile classroom and neighborhood involvement 

* increased use of community resources, including industrial centers, libraries, museums, 
and governmental agencies 



The real key to success for industrial arts in the urban setting lies in our ability to 
recognize the stimuli that the urban child interacts with. Second only to recognition is 
the necessity of interpreting those stimuli sets in such a way as to help the student make 
a place for himself emotionally in the world. We will not realize our potential as J .r,'! as 
we insist on content prescription as the source of truth and fail therefore to jognize 
human differences as a basis for educational experiences. 
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Ultimately, the goal of a democracy, and therefore tlie educational services provided 
in dial democracy, should be the achievement of an open and free society in which the 
aspirations of people are held dear. J. Robert Oppenheimer stated: 

The open society, the unrestricted access to knowledge, the unplanned and uninhibited asso- 
ciation of men for its furtherance — these are what may make a vast, complex, ever-growing, 
ever-changing, evermore specialized and expert technological world, nevertheless o world 
of human community. (6, p. 95) 

This is the goal to which all freenaen must be committed. This is clearly the urgent 
educational priority of our times. Industrial arts educators must meet this challenge 
head-on, with dedication to improve the lot of man. 
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The Potentials of Industrial Arts in an 
Urban Setting 

Robert J. Gelfna 

1 would like to open this presentation with the statement of a simple premise. The 
premise is stated to set the stage for the following remarks and not intended as a point 
of agreement for all persons. The premise as stated is: 

INDUSTRIAL ARTS AS IT IS PRESENTLY CONCEIVED 
HAS LITTLE TO OFFER IN THE URBAN SCHOOL. 

The first reaction to such a statement is to brand the author as a sadist or defeatist 
for the cause of industrial arts. This natural reaction must, however, be restrained 
until evidence in support of the premise is presented. Upon completion of the presenta- 
tion of evidence, some will continue to label the author as a defeatist, while otiiers may 
find the premise highly supportable. 
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No matter what conclusion one reaches, the reaching of a conclusion will indicate a 
stimulation of thought relative to the potentials of industrial arts in an urban setting. 

If one is to evaluate tiie potentials of industrial arts in the urban setting, there appears 
to. be a number of important questions which must be addressed. First, the question of 
what constitutes an urban setting. Second, what do the schools look like that are located 
in urban settings? Third, what are the needs of children in the urban setting? Fourth, 
what is industrial arts? Fifth, why is it that industrial arts has tittle to offer in the urban 
school? And lastly, we would be remiss to leave the entire issue without addressing the 
question of what we can do to make industrial arts a significant contributor to urban 
education. 

Some of the preceding questions are quite simple to answer, while others tend to be 
more difficult. There may even be a question in the preceding group that none of l's can 
really come to an agreement upon. This question stands out as the shortest, but perhaps 
the most controversial; "What is industrial arts?" 

We will return to this question, but let us first look at the question of *'What consti- 
tutes an urban setting?" The answer to this question can be derived from a number of 
approaches. One approach would be to define the urban setting in terms of numbers of 
people, while a second approach would be to define an urban setting relative to the en- 
vironmental conditions. 

The first and easiest way to define an urban area would be to say that it is a city 
and, perhaps more explicitly, a large city. Upon investigating the United States' Census 
Bureau, it is revealed that a city is defined as a community with 2500 or more residents. 
By today's standards, one can hardly identify a community of 2500 residents as an urban 
setting. There are figures, however, which can give a better realization of the urbaniza- 
tion of the United Scates. For example: The Census Bureau predicts that by 1980, 75% 
of the American people will be living in cities having a population larger than 50,000. This 
comparison of a city being constituted of 2500 residents and our population concentrating 
in cities larger than 50,000 reveals the inadequacy of numbers in defining an urban setting. 

More realistically, the urban setting can be defined from the viewpoint of the sociol- 
ogists. In investigating the various sociological theories of urbanization, one author con- 
tinues to return to the literature with his definition of an urban setting and a city. This 
author is Louis Wirth, who wrote a classic article in 1938 entitled, '^Urbanism as a Way 
of Life."^ According to Wirth's theory, an urban setting is composed of tliree basic 
concepts— namely, size, density, and heterogeneity. 

Size, density, and heterogeneity were not defined specifically, but were delineated 
in terms of the conditions under which a large, dense, heterogeneous aggregate of people 
might be expected to cooperate enough to maintain the organization of a city. The condi- 
tions wei:e put forth in twelve very specific propositions; however, for the sake of brevity, 
the propositions can be grouped into four major categories: 

1. Residents generally have weak social and traditional bonds, (impersonal) 

2. Groups congregate within the urban setting, based upon income and employment 
hierarchy, (segregated) 

3. Physical contact with the city causes residents to lose personal contact witli one 
another, (impersonal) 

4. Competition for the limited resources of the city fosters mutual exploitation, 
rather than cooperation, (exploitation) 

Based upon the four major categories, the limitation of the definition of an urban set- 
ting to that of strictly a large city would be incorrect. In some suburban settings, the 
four major propositions are as much in evidence as in a large city. Thus, an urban set- 
rlug can best be defined as a "relatively large, dense, and permanent settlement of 
socially heterogeneous individuals,"-^ who, as a group, show manifestations of the four 
general propositions previously presented. 

Although the conditions presented may seem derogatory in nature, some people choose 
to live in this environment, while others find it impossible to escape this ever- expanding 
urban setting. According to August Kerber: 

America Is an urban naMon. More than 61% of the naHon's popiilotion Is concentrated in 
metropolitan areas, and the percentage of city dwellers Is still rising. It created a new cul- 
ture, a new way of life, and a new kind of man.*^ 
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The reality of the situation is that the American people have begun to call the urban 
setting home. 

The stcond question which seems pertinent to be addressed is: What do the schools 
look like that ai'e located in urban settings? 

As educators, we generally accept ihe contention that the schools reflect the environ- 
ment in which they are located. Therefore, if the environment is composed of weak 
traditional and social bonds, group congregation by income and status, concern with phy- 
sical, rather than human needs, and mutual exploitation, we can thus perhaps best describe 
the urban school as being in an environment of crisis. 

The urban school is faced with the task of providing education for a very diverse 
population, which comprises a typical urban setting. Heaped upon the task of trying to 
provide education are a number of problems which seem to plague the school annually. 
The problems at times seem insurmountable; however, they are not without solution. 
The annual problems are generally listed as: 

1. Lack of sufficient supplies 

2. Lack of good teaching personnel 

3. Little local support 
4* Large claf?s size 

5. Insufficient help for children needing special services.^ 

The root of these annual problems stems from a lack of sufficient monies, as well 
as lack of community support. Money alone will not solve the problems of the urban 
schools. The people supporting the school, as well as those operating it, must begin to 
work together to make the school a reality. 

Even with the elimination of the monetary and attitudinal problems which plague the 
school, there remains one problem which is inherent to an urban setting. This problem 
if having to educate the youth of a very diverse population. ' 

The school brings together the rich and the poor, the well prepared and the poorly 
prepared, the extremely intelligent and the mentally impaired, the highly mature and the 
immature, the culturally affluent and the culturally deprived, and one could continue to 
make comparison until he has exhausted all the traits that describe an urban population. 
The only thing that can be said for certain is that we are bringing together a group of 
young human beings whom the school is charged with educating. 

The big problem begins to come to light when we attempt to teach all students, using 
basically the same methodology and the same content. Because of the diverse backgrounds, 
the content is unfamiliar to some and boring to otiiers; the teaching methods reach some, 
while rhey do not reach others. With the compounding of basic problems, the classroom 
has a tendency to degenerate to a "holding situation** rather than a "learning situation,*' 
and this is the all too familiar set of circumstances for the urban school. 

The third question, "What are the needs of children in the urban setting?*' is a rela- 
tively easy question to answer. The needs of children in an urban setting are the same as 
those of children in a suburban or rural setting. The difference lies in the needs which 
are met. In the urban setting, many of the children's basic needs fail to be met. For 
example, the basic human needs of food, clothing, and shelter are often inadequately met. 
This is not to say tliat all urban children lack sufficient food, clothing, or shelter; how- 
ever,' the children who do lack these necessities are in the classrooms of the urban 
school. 

Many of the psychological needs of the urban child are also inadequately met. These 
needs are not necessarily purposely neglected by the parents, but rather, the urban en- 
vironment is not conducive to meeting these needs. An environment of impersoixal,.,. 
segregated, and exploitatory behavior is hardly conducive to the development of feelings 
of concern, trust, and cooperation with those in one's neighborhood or community. 

The fourth question, and perhaps the question which will bring about the greatest 
amount of disagreement, is, "What is industrial arts?'* 

In attempting to answer this question, there seem to be two potential approaches which 
could help one arrive at a definition of industrial arts. The first approach is a review of 
all existing definitions, with the prevailing definition being the one cited most frequently 
in the literature. The second approach is to define industrial arts in terms of what it is 
not. This approach allows one to eliminate the factors which are not representative of 
what wc conceive industrial arts to be. 

T..<king the first approach and investigating the literature, one can easily find 35 to 
40 different definitions for industrial arts.^ With th.e multiplicity of definitions, it seems 
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pertinent that a conclusive definition should consist of the elements common to all exist- 
ing definitions. 

In searching for commonalities, two specific areas reappear in almost all definitions. 
The first and most frequent -term appearing is "Industry," and as one studies the more 
recent definitions, "TechnoIog>'." Thus, we would have to conclude that industrial arcs 
must deal with some facet of industry or technology. 

The second term that appears is "General Education," In the early definitions, thube 
proposed berA'een 1920 and 1945» the term was used extensively in the attempt to bring the 
curriculum area of industrial arts into tlie total educational program, The later defini- 
tions, those found between 1948 and 1965, had a tendency to delete the phrase, A good 
example of this is a comparison of the 1936 and l965 United States Office of Education's 
definitions. The 1936 definition stated tiiat industrial arts was: 

A phose of generol educotfon thot concerns itself with the materiols, processes, ond products 
oF monufocturing, ond with the contribution oF those engoyed in industry.^ 

In comparison, the 1965 definition of industrial arts by the same organization stated that: 

Industriol orts is the body of subject motter or body of courses, orgonized for the development 
of undersfandings obout technical, consumer, occupotionol, recreotiondl, o^gon/^o^^onol^ 
sociol, hhtoricol, ond culturol ospects of industry ond technology. 

Since the early 1960's we have seen emerge in the field a group of individuals iden- 
tified as curriculum innovators. These innovators have come forth with new programs, 
but their basic definition of industrial arts continues to remain constant. The innovators 
continue to center on the themes of industry or technology with a return to general edu- 
cation. 

This approach was an attempt to define the field in terms of factors which we generally 
associate with Industrial arts. This approach yields a definition of industrial arts that" 
is very broad in context and makes it difficult to perceive an operational program. 

Now let us turn our attention to delineating what, industrial arts is not. First, and 
most explicitly, it is not vocational education. Many of the existing programs of vocational 
or pseudo- vocational education continue to masquerade under the title of industrial arts, 
thus making it an ever more difficult task to differentiate between industrial arts and 
vocational education. Secondly, industrial arts is not an academic area. Although many 
of the curriculum innovators would like to lead one to believe that industrial arts has 
taken its place in the realm of gener?.i education, this is just not true. The fact that one 
course in industrial arts is required at the junior high level does not make it an integral 
part of the total educational program. Third, and lastly, industrial arts is not tlie study 
of industry. One only need look at the existing programs to realize that we are more 
correctly studying the" arts of industry or, perhaps iDetter stated, tlie techniques of indus- 
try. This is not to say that industrial arts programs are teaching skills, but rather that 
the programs are attempting to teach industry via its techniques^. Through the teaching 
of the arts or techniques of industry, we have lost sight of the broader goal to teach about 
the totality of industry. 

Having set the stage with a^definition of an urban setting, a look at the child and the 
school in the urban setting, and' a definition of industrial arts, it is appropriate that we 
return to the premise presented at the outset, 

INDUSTRIAL ARTS AS IT IS PRESEN'TLY CONCEIVED 
HAS LITTLE TO OFFER IN THE URBAN SCHOOL, 

The basis which allows one to make this statement is predicated upon the informa- 
tion which has previously been discussed. The contributions of industrial arts can more 
fully be discussed in terms of the problems of the urban school and the needs of an urban 
student. 

The annual problems of the urban school which wer6 cited earlier as lack of sufficient 
supplies, lack of good teaching personnel, little local support, large class size, and in- 
sufficient help for children needing special services have caused sufficiently grave prob- 
lems in the strictly academic areas. When contrasting the industrial arts program with 
the academic programs, the following results emerge. First, the supplies necessary to 
operate an industrial arts program far exceed the supplies needed in an academic area. 
Second, with the shortage of industrial arts teachers, the possibility of securing a good 
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teacher greatly diminishes. Third, the safety conditions and general operation of an indus- 
trial arts program dictate smaller class sizes than academic programs. Fourth, the 
concern for the individual who needs special services becomes more acute in an environ- 
ment similar to the industrial arts classroom, in comparison to the typical academic 
classroom. The basic lack of sufficient monies makes the industrial arts program a dif- 
ficult program to support. With a realization of the above inadequacies, it is little wonder 
that a minimal program of industrial arts continues to exist in the urban school. The 
nature of tlie program itself has caused it to be a non-contributor and perhaps a major 
liability in the urban school. 

Tlic needs of the urban child are only more frustrated as he enters the . school. The 
student finds himself witli peers from highly diverse cultural, social, and economic back- 
grounds. He identifies with few and only shows concern for the trust of those who have 
come from his immediate neighborhood. The entering of the industrial arts classroom 
only returns him to an environment similar to his community. The lack of supplies 
promotes competition for the limited resources and promotes exploitation, rather than 
cooperation. If a program is operational, the practicing of basic skills in the construction 
of a project meets the j^eeds of only a portion, if any, of the students. in the classroom. 
The industrial arts classroom, similar to the academic classroom, has degenerated to 
a "holding situation" rather than fostering a "learning situation." 

In closing, I would like to address myself to the positive aspects of what can we do 
to make industrial arts a significant contributor to urban education. 

Upon looking at this question in the face of the evidence previously presented, it 
almost seems imperative to say that the best way to solve the basic problem is to eliminate 
industrial arts from the urban school. In the face of this evidence, I would contend that 
this solution would be more harmful than helpful to the urban school. Certainly, industrial 
arts, as it is presently cortceived, cannot continue to exist in the urban school. 

There are, however, two major assets which presently exist within the industrial arts 
program, which could make it a major contributor to urban education. These two assets 
are our environment for teaching and our willingness to work with non-verbal children. 
A deeper look at tliese two assets would give one a better understanding of our potentials 
in the urban school. 

"linvironment for teaching" can be placed in operational terms relevant to the labora- 
tory setting and our method of teaching. The laboratory gives the student die freedom 
to move physically about the classroom and interact with individuals at all levels. The 
strict physical discipline of remaining in one's seat, as in an academic classroom, is 
removed in favor of a more natural environment of activity and involvement. The relaxed 
atmosphere of a laboratory setting is more conducive to learning the same basic informa- 
tion taught in tlie academic classroom. The teacher remains as the controlling factor 
within the classroom, while the student works individually or with others in solving prob- 
lems related to the course content. 

The second factor, the teacher's willingness to work with non-verbal children, is 
displayed almost daily in every school system in the nation. An example can best illus- 
trate this point. A guidance counselor discovers a child who is unable to function ade- 
quately in an English classroom; therefore he recommends that the student take indus- 
trial arts. The intelligence of .the student is not a matter of question, although this is 
most often inferred. The problem generally centers about the student's inability to ver- 
balize. The industrial arts laboratory, which generates a more relaxed atmosphere, 
allows the student to begin to verbalize with his peers ratlier than the authority figure 
presented by the teacher in a strictly academic classroom. In this new atmosphere, the 
child is able to function adequately and begins to attack problems similar to those pre- 
sented in the English classroom. The non-verbal child has not been sought out by the in- 
dustrial arts teacher; however, the role of industrial arts in the urban school has brought 
this child into his classroom. 

In conclusion, I believe that the future of an effective urban educational system re- 
volves about the incorporation of the metliodology of industrial arts and the content of 
the basic curriculum areas. An understanding of industry will be better imparted to the 
students when all curriculum ai'eas begin to realize their relationship to the industrial 
world. Therefore, the definition of industrial arts in its limited context seems to be more 
detrimental than helpful. The future of an effective urban education lies in the redefinition 
of the role of industrial arts in the total education process. The following definition is 
therefore proposed as a beginning of thought on the topic, rather than a conclusion to this 
presentation. 



462 



Industrial arts is a supporting area of the total educational program, involving activities re- 
lated to all curriculum areas; deriving its content from the various curriculum areas; and 
taught by a team, involving both the individual classroom teacher and the industrial arts 
specialist. 
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EducatBonal Reform and Mini-Parks 

Robert M. Noguefra 



Kcform and change and the dri /e to do something different is possibly more evident 
in the urban school setting than anywhere else. This may be due to the high visibility of 
failure that the urban schools typically have in their community' and to those outside their 
community. 

The urban areas throughout the nation seem to stand as the most dramatic examples 
of the failure of our society to provide a successful educational program for all the chil- 
dren of all the people. A program that permits each child to achieve his full potential is 
popular rhetoric in the educational community. Often programs and districts establish 
this as their broad statement of intent, their objective. 

But many of us realize that this is not always the way that the busy, crowded, and 
often impersonal urban school is operated. Constraints which run from inflexible sched- 
ules and a high absentee rate to minimal funds for supplies and personnel make the attain- 
ment of full potential a challenge to the gifted student. The less fortunate disadvantaged 
student is t>^pically not equal to this challenge, and he often becomes what the literature 
refers to as a dropout who still comes to school every day. 

Many questions come about concerning svhar sve as educators can do to improve the 
situation. Two areas of intcrcstseem to be of paramount concern: urban student motiva- 
tion ond the priority or interest that the urban student places on his education. Cloward 
and Jones have shown that "evaluations of the importance of education in the lower and 
working classes appear to be influenced by occupational aspiration."^ In their study, they 
indicated that this is more characteristic of these two groups than of the middle class 
group. 

Although this evidence and other similar evidence concerning career aspiration has 
been with us for at least a decade, it is quite recent that the concept of career education 
has alerted educators in general to the real value and potential of career aspiration, 

I^ncourfiii^mcnt for this concept is available from many sources. At the Red Bank 
Regional High School District in Red Bank, New Jersey, we found this encouragement in 
the niementary and Secondary l\ducation Act of 1965 (ESBA, 1965), under the provisions 
of its Title I language. It provided both encouragement and funding for industrial arts 
educators to do something different with the disadvantaged child. 

It provided the means to offer real- life rewards to students, while providing them 
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with career information about the world of work and hands-on learning experiences in 
salable skills. - 

During the summers of 1971 and 1972, disadvantaged urban students engaged in the 
desigii and construction of two "Mini- Parks" in the community. The Mini-Park Projects, 
as they came to be called, provided a unique experience for the students. 

Although referredtosimplyasthcM\1ini-Park ['reject, it contained iwo basic elements: 
the design and construction of the park and a home economics element, in which high 
school girls operated a nursery school for the pre-school brothers and sisters of the stu- 
dents in the prograin. This- home economics element also prepared a daily box-lunch 
for the students at the park ''site/' 

Calling on one of the many community resources, it became possible to have the 
students employed under the Neighborhood Youtii Corps Program of the Monmouth Com- 
munity Action Program. This provided a real-life reward for the students ?ni' cnc :ur':2cd 
daily attendance and 100% participation. 

As part of i^ic program, a remedial teacher was available and worker' -.vitl: .^tuJcnrs 
in small groups of two and three on such basic areas as math (fractions, prr^' • \ v*. o-dv- 
ing), and reading (basic skills and vocabulary). Based on a standard pi :;tL:t-i, V'?j«ts 
were cycled to the remedial teacher as needed. All the work this teacher c • ■ r. ''elated 
to the project. Tasks such as calculating concrete to be ordered, reading Dr* 's, nnd 
specifications were pursued. 




Red Bank, N.J., Mini-Paric. 



The distinctive feamre of each Mini-Park is a barn-type storage building. The build- 
ing was designed by students and was built in modular iform in the school shop. It was 
disassembled, transported to the site, and reassembled on a poured concrete floor fabri- 
cated by the students. 

Both Mini-Parks included patio areas and sidewalks, This provided an opportunity 
for experiences in form construction, concrete work, and concrete finishing. Both parks 
provided benches for the public. One park incorporated the traditional park-t^^e bench, 
consisting of concrete sides and treated 2x4 seats and backs. The other park was de- 
signed with reinforced concrete benches which formed a circle around a water fountain. 

lEach park involved citizen as well as student cooperation. The 1971 project was 
built next to the Senior Citizen Mousing Project in Ked Bank, and the local Department of 
Parks and Recreation provided assistance in theform of sending their trucks and providing 
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shrubbery for the iandscaping. The Red Bank Mousing AutlioVity provided the sire. 

On the final day of tlie project, t!ie senior citizens organijred a party for tlie students. 
The part^' was covered by a picture story in the locaJ newspaper, and it has helped the 
students relate to the community's older citizens. 

Students also received recognition from the local Chamber of Commerce. Their park 
received one of the Chamber's annual awards for property improvement. The Ked Bank 
Department of I"' arks nnd Recreation also presented the students an award for community 
service. 

The 1972 project was constructed in the Borougli of Shrewsbury, a suburban com- 
munity of one-family homes. Their Department of Public Works provided the use of their 
trucks and did preliminary grading at the site with their heav>' equipment. 

This particular site was adjacent to an existing public recreation field and was an 
undeveloped borough-owned lot. At the completion of this project, the Shrewsbury Borough 
Council awarded certificates of appreciation to each of the students who were involved in 
the project. The awards were made at a public council meeting and were applauded by 
those in attendance. 

You may be asking why all this is thought of as educational reform. 

1'he autlior and his colleagues feel it represents a significant departure from urban 
education as it is typically structured and operated, k takes the student out of the school 
and into the community. It helps the student develop a positive image of himself as a 
member of his co'nniunity and a contributing, wage earning member of society'. 

The program enabled tlie student to explore, in a hands-on, day-to-day experience, 
the real world of work. It provided students with skills, attitudes, and employment infor- 
mation that assisted them in making decisions concerning their selection of high school 
courses and tlieir career aspiration. 

The program can serve as food for thought for all of us who are engaged in tlie de- 
sign of instructional programs. No longer are we limited to the four walls of the school 
plant. Most communities are willing and even anxious to cooperate with the schools in 
learning activities. The growing success of cooperative education programs also bears 
out this thought. 

An immediate putgrowtli of these summer programs at Red Bank Regional l ligh School 
has been a school program this year which involves the design and construction of a full- 
size storage garage for the Red Bank First Aid Squad. Although this "during the school 
year" project does not carry an hourly wage for students, it does include academic credit. 
So, in a very real way, our summer programs have changed our school-year program. 

Mini-parks can serve as aneasy firststep in becoming involved with the extensive use 
of community resources. Conservation and ecology-based projects also provide a well- 
documented entry into this area. Precedence and successful program experience are on 
the side of the educators who are willing to make the proposals to make the changes. 

The contemporary literature in our field is full of support for such a departure from 
routine education. The "organic curriculum" which was proposed by leaders in the U.S. 
Office of Education a few years back saw the value of using hands-on work of a vocational 
nature as the principal vehicle for the inculcation of basic learning skills. 2 This may 
very well have been the forerunner of die present Career Education thrust. 

The only caution diac this author will offer the interested planner is that an enterprise 
of this nature is not unlike any other educational enterprise, in that the key element is the 
staff involved. Red Bank Regional High School was very fortunate to have the services of 
a team of talented professionals to help make ttie two Mini- Park programs work. 

Roger Schneider and Warren Booth provided the expertise in the construction trades 
areas; Mrs. Gertrude I^oster and Mrs. Blizabeth Tibbetts supervised the child-care por- 
tions on alternate summers, and remedial work in the basic skills was provided by Miss 
Mary Johnson and Mrs. Bonnie Stoia. Without their efforts, the programs would still be 
paper-work programs and would not be the success that diey now are. 

FOOTNOTES 

(1) Richard A. Cloward, James A. Jones, "Social Class: Educational Attitudes and Par- 

ticipation" Tn Education in Depressed Areas > A. Harry Passow (Ed.) New York: 
Bureau of Publications, Teachers College, Columbia University, 1963, pp. 190- 
216. 

(2) U.S. House of Representatives, Committee on Education and Labor, Vocational Edu- 

cation Improvement Act Amendments of 1967 , Hearings before the General 
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Subcommittee on liducation on 111^ S525, Washington, D.C.: Government Printing 
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High School and is a candidate for the Ed.D. at Rutgers University. 
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SiH^TSS OF fvsso^iflnibH 

Minutes of the Delegate Assembly 
Business Meeting 

April A, 1973 
Atlantic City, New Jersey 

Edward Kabakjian 



President Paul DeVore called the meeting to order at 3:30 p.m. Dr, Kenneth Bi'own 
was appointed as {"'arliamentarian for the business meeting. Or. Franz ie Loepp, Chnir- 
mnn of the Credentials Committee, was called upon by the I'resident for the seating of 
the Assembly. 

The President called for the reading of the 1972 Minutes of the Annual Business Meet- 
ing. Dr. Fdward Kabakjian, Executive Secretary, read the minutes. Tom Tsuji, New 
Jersey, moved for the acceptance of the minutes, and Miss I. aura Lewis, New Jersey, 
seconded the motion, which carried. 

Dr. DeVore called for the reading of the Treasurer's Report. Dr. Kabakjian rend the 
Treasurer's Report. Mr. Raymond Cornell, Illinois, moved for the acceptance of the 
report, which was seconded by Mr. Harold Bretz, Louisiana. The motion carried. 

Dr. I^eVore called for old business. lie stated tliat the Oelegate Assembly at the 
Dallas meeting charged the Lxecutive Board to conducta study on governance. -T'he i'resi- 
deni reported that the study was underway and being continued. A resolution by tlie Dallas 
Assembly also asked that AIAA create a paper on career education. A copy of the approved 
position statement appeai'ed in each delegate's packet. The Dallas Delegate Assembly 
passed a resolution urging that an additional professional position be added to the staff in 
the National Office of AIAA. Mr. Howard McKinley was hired in June 1972 as Coordinator 
of Professional Services. Dr. Fred Kagy, Past {^resident, AIAA, announced that no con- 
stitutional changes we re proposed for this year. President DeVore asked Dr. Kagy to bring 
forward acknowledgement resolutions. Dr. Kagy moved for the acceptance of acknowledge- 
ment resolutions A-73-I through A-73-9. Miss Laura Lewis, New Jersey, seconded the 
motion, which carried. 

Dr. Fred Kagy asked for editorial changes on standing resolution S-73-I, and Tom 
LeCIair moved that the changes be accepted. This was seconded by Lowell Campbell, 
Texas, which carried. Dr. Kagy presented resolution S-73-6 and moved that the words 
"this nation" be changed to "all nations." Kex Nelson, Georgia, also suggested that the 
resolution read "equal opportunity'" instead of "the opportunity." This was seconded by 
William Scarborough, North Carolina. The motion passed. 

Dr. Kagy moved for the adoption of standing resolutions S-73-1 :o S-73-1I. A second 
was rendered by Harold Bretz, Louisiana. The motion carried. 

Because of extenuating circumstances, the list of resolutions was divided into three 
categories. Dr. Kagy asked that the following resolutions be placed in Group I, as they 
required constitutional changes, and requested delay for action until the 1974 Conference 
in Seattle. The resolutions were as follows, 2,3,4,6,9, IO-,U, 18,23,24,29. He requested 
that the following number :^d resolutions be placed in Group II — those needing alterations 
in style, format, and some clarification, but no change in intent or specifics. These reso- 
lutions will be submitted to eachdelegateby mail ballot within sixty days. They are: 5,7, 
I6,17A,19,30. Group III - 1, 8,I2,I3,I4,15,I7B,20,21, 22,25,26,27,28,31 - was considered 
in proper form and wording for immediate action. William Bain, California, seconded 
the motion, which carried. 

Tom LeCIair, New York, moved that President DeVore and Past President Kagy be 
charged witli preparing the Group II resolutions and mailing the ballot to the delegates 
within sixty days. 

Dr. Kagy presented the Group III Resolutions and moved for their adoption. Seconds 
were rendered by: C-73-1, James Kirkpatrick, Texas; C-73-2, Ray Cornwell, Illinois; 
C-73-3, Lowell Campbell, Texas; C-73-4, Edward Paloncy; amendment by Rex Nelson, 
Georgia, seconded by Don Clark, Texas, that commas be placed after elementary and 
middle, and "higher education in the" added after secondary ; C-73-5, William Scar- 
borough, Nortli Carolina; C-73-6, Laura Lewis, New Jersey; C-73-7, Harold Bretz, 
Louisiana; C-73-8, Tom LeCIair, New York; C-73-9, Rayford Harris, Virginia; C-73-10, 
Armand Taylor, Virginia; C-73-U, Jim Snyder, West Virginia; C-73-12, Roger Betts, 
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Arizona; C-73-i4, Alan Goodrich, Missouri; C-73-15, Dale Jones, Ohio. 

Editorial changes in several resolutions were suggested from the floor and were 
found acceptable by the authors. No formal action was requested for the editorial sugges- 
tions. 

The President, Dr. DeVore, called for new business from the floor. No new business 
was introduced. 

James Littleford, the newly-elected Vice President for College Students, was intro- 
duced. Dr. DeVore gave a brief report on the Atlantic City Conference and announced that 
the 1974 Conference will be held in Seattle, Washington. 

The meeting was adjourned at 5:30 p.m. 



Implications for Excellence 

Donald Maley 

John W. Gordner in his book Excellence — Con We Be Equol And Excellent Too? quotes 
Williom Jomes in the stotement "The world . , , is only beginning to see the weolth of o no- 
tion consists more thon in onything else in the number of superior men it horbors." (3, p. 33) 

Each of you stands tall in a proud profession, and each of you is a part of that number 
of superior persons which the industrial arts profession harbors. 

The people back home have singled you out as the teacher of the year for your state, 
and I am confident that each of you deserves this singular honor and all of tlie tribute that 
comes with it. 

It is this profession's hope that you will become a factor in a great multiplication table 
that has as its function the multiplying of superior people in education, as well as your 
special field. Great teams in basketball, football, baseball, government, space, or indus- 
try are not the result of an isolated and insulated individual team member's performance 
that tends to ignore his or her role in working with and developing others. 

In essence, you are being asked to become involved in the process of up-grading the 
performance of all with whom you teach. The profession cannot afford to have you sit 
complacently in faculty or professional meetings and let the leadership and the decision- 
making be taken over by incompetence, lethargy, laziness, and rigidity. The goal in edu- 
cation is not what you do for yourself. It is much more a matter of what you do for others. 
But do not construe this to nn«an just working with your assigned students. The effective- 
ness of the previously- mentioned multiplication table is dependent upon your reaching 
other teachers and teachers of teachers in ways that their performance will be greatly 
improved. The name of the game is individual and shared involvement. John Gardner 
put it this way — " 

...We must restore both o vigorous sense of individuolity ond o sense of shared purposes. 
Either without the other leods to consequences obhorrent to us. (3, p. 137) 

'There is a fine old song that contains the words, "the eyes of Texas are upon you," but 
for each of you that is just the beginning, and for some of you Texas might be thousands 
of miles away. This recognition by your peers and your superiors means that these peo- 
ple in each of your states have had their eyes upon you, and they liked what they saw you 
do as teachers of boys and girls in your laboratories. The fact that you have been singled 
out from all of the others brings with it the penalty of critical and lofty expe.ctations from 
all who know or learn of this tribute that you receive here today. 

As 1 make this statement, 1 am reminded of an inquiry that was made regarding my 
own noble ancestry. One Englishman raised the question of another as to — ''Why is it 
that so many admirals in the British Navy come from Scotland?" The other Englishman 
without a hesitation replied — ''Anyone who could endure the cold and ruggedness of Scot- 
land for the period of his first eighteen or twenty years was fully capable of becoming 
anything he wanted to become." 

And I would suspect that each of you has taken up a similar challenge for your own 
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personal achievement. That is to say that one can see some close analogy in this story 
for your own success. On the one hand, there is the aspiring admirals of the British Navy 
as they endure their early years in the ruggedness of Scotland, and on the other hand there 
are those of you in industrial arts who achieve distinction surrounded by the foreign and 
at times hostile environment of a "monastic" system of education. 

f'ermit me to elaborate on this point by selecting a series of statements from a recent 
article by .^eter Drucker as he described the educational system in which you must grow 
and function with excellence. 

Today's school is still the school of the scribes. We are beset by verbal arrogance, con- 
temptuous of whatever is not reading, writing, or arlth ^jetic. And yet one look should show us 
a world tn which verbal skills are not the only productive ones. They are necessary— a founda- 
tion. But the purely verbal skills are not necessarily the central performance skill when elec- 
tronic media carry the main Infomiation load. (2, p. 86) 

llarlier in the same article, Drucker made the following comment: 

The schools see themselves as they once were: a fleeting, not very important experience 
for the great majority, a vocational preparation for the learned professions for a small minority. 
The curriculum focuses on a small, narrow sector— the purely verbal. Educators look today for 
the very same things monks looked for 800 years ago when they trained scribes for the monas- 
tery or for the King's service. (2, p.5) 

Perhaps you may consider the previous statement a bit sharp, yet a close examina- 
tion of the operation of your schools might cause one to take a second thought. 

Alfred North Whitehead discussed this same issue in his text. The Aims of [Education , 
as follows; 

...First-hand knowledge is the ultimate basis of intel lectual life. To a large extent, book- 
learning conveys second-handed Infomiation, and as such can never rise to the importance of 
immediate practice. . . . What the learned world tends to offer Is one second-hand scrap of 
information illustrating ideas derived from another second-hand scrap of Information. The 
second-handedness of the learned world is the secret of its mediocrity. ... (4, p.61) 

Your world is that of the first-h^ J experience, and as such it exists for the most 
part in an educational system whose theory and practice are at odds with yours. As Peter 
Drucker put it — "We are beset by verbal arrogance, contemptuous of whatever is not 
reading, writing, or arithmetic." 

Yes, there is some obvious analogy between your success in your laboratories and 
the success of the young men from Scotland who achieve greatness on the sea. 

However, amid the bleakness and barrenness of the total educational environment in 
which you work, just like those sturdy Scotch lads, you too have many strong assets. These 
assets are in your dedication to broad purposes of education, to the total development of 
man, to a concept of individual fulfillment, and certainly a great deal of your assets lie 
in the fundamental concepts of learning and human development that reside in your area of 
teaching. Permit me to focus in on this last point for just a minute or two. 

. Nearly every respected theory of learning is on your side in your struggle for exist- 
ence and importance in the total system of education that for the most part bases its 
"practices on a 17th Century model. 

The theories that relate to the concept of multiple sensory perception are clearly in 
your comer, as the learners in your laboratories have an abundance of opportunity to 
use the senses of seeing, hearing, smelling, tasting, and touching as the means by which 
a more complete perception is attained. 

The theories that relate to the concept of "feedback" in the learning process are 
integrally related to countless activities typically found in the industrial arts program. 

The concept of reinforcement as a fundamental idea in the learning process has few 
more lucrative arenas to operate in than the industrial arts laboratory with its potential 
for many and diverse activities. 

The concepts of learning that relate to goal identification, goal attainment, short- 
and long-range goal projection, achievement, and assessment are natural components of 
a well-thought-out industrial arts program. 

The numerous theories of learning that relate to motivation and increased student 
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activity in the educational experience have endless potential for demonstration, testing, 
and implementation in industrial arts. 

The educational theories that relate to the broad concept of human involvement as 
an imperative in the learning processes are fully capable of implementation in the good 
industrial arts program, and to a degree and range of diversity that few other areas of 
the school can begin to approach. 

Take, if you will, the ideas presented in Edgar Dale's "cone of experience" as a 
categorization of the levels of concreteness embodied in various forms of educational 
procedures. (1, P'43) 

The broad base of the "cone" represents educatlonalprocedures that involve "direct, 
purposeful experiences." The width of this base part of the cone symbolizes the degree 
of concreteness of such experiences. Each succeeding layer of the cone gets narrower 
and narrower, as well as less and less concrete, as the procedures move from the direct, 
purposeful experience, to the contrived experiences, dramatized experiences, demon- 
strations, field trips, exhibits, television, motion pictures, recordings — radio — still 
pictures, visual symbols, and finally, at the top of the cone at its narrowest sector, there 
are the verbal symbols. The narrowness of this sector representing the vei'bal symbols 
is symbolic of the, lack of concreteness in the verbal procedures. Yet one might ask — 
"Which of these do we use the most in oi'r schools, and which is it that the school for 
the most part uses as the principal means for success in its programs?" (See figure 1.) 
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Here again, the greatest degree of concreteness is centered in those educational 
procedures typically found in the industrial arts program: i.e., the direct purposeful 
experiences. * 

Anorfier very important idea that relates to this point is the whole matter of direct 
first-hand experience as opposed to the verbal second-handed experience, as discussed 
in the previous section of this presentation* The experiential nature of industrial ^rts 
activities as they relate to the study of industry and technology provides for systems of 
learning, motivation, feed-back, involvement, sensory participation, reinforcement, as 
well as goal projection and attainment tliat greatly enhance the importance and role of 
industrial arts as a viable and indispensable component of education in the 21sl Cerjtury. 

It seems to me that with all of these concepts, theories, and principles so integrally 
tied into the industrial arts activity, the real challenge should not be one of existence. 
It should be the challenge to each of us to demonstrate our potential in these areas, and 
equally important, we must communicate to all concerned with education that we are in 
fact the model demonstration center for education in each of our schools. 

You are well on the way to that ideal, but there remains much to be done. It is my 
hope that each of you will cherish the trophy or plaque you receive and that you will put 
it up in a prominent place in your laboratory — not as a symbol of self-aggrandizemfiit, 
but as a constant reminder that you 'have been recognized as the best and that each day's 
performance must truly represent the best. 
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• . .Very few hove excellence thrust upoii them. They achieve if. They do not achieve it 
unwittingly, by "doing what comes naturally"; and they don't stumble into it in the course of 
omusing themselves. All excellence involves cUscIplin-f and tenacity of purpose. (3, p.92} 

But there is another very important challenge that extends beyond you as an individual. 
The public, the PTA, the board of education, and the many components of your communities 
will learn of your identification as the best, and they will be proud to have you as one of 
their own. But, they will also take a close look at what the best teachers (you here 
today) in the profession have to offer as a program. Industrial arts in the eyes of the 
commQnities from which you come will be that which they see in your laboratory, since 
the profession has singled you out as the best they have to offer. 

John Gardner in quoting Mason Brown put it this way — 

"Excellence Is a strange bargain. Life owes us little; we owe it everything. The only true 
happiness comes from squandering ourselves for a purpose." (3, D.149) 

And to you, my friends, I say that your excellence is a strange bargain that you have 
made with society. Teaching owes each of us little; but for we who toil in it, we owe it 
everything. The only true happiness for the great teacher comes from squandering him 
or herself for the great and noble purposes of teaching with e;:c€ilence. 
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Teacher Recognition Program 

On Thursday, April 5, fifty-one Outstanding Industrial Arts Teachers of the Year 
1973 were honored by the Teacher Recognition Committee during the International Con- 
ference of the American Industrial Arts Association at Atlantic City, New Jersey. 

Forty-eight teachers were from the United States, one represented Puerto Rico, and 
two were from provinces of Canada. 

Industrial Arts Teachers of the Year, 1973: Booker T. Taylor, Alabama; Leon F. 
Vines, Alaska; M. Roger Betts, Arizona; Ralph W. Shilling, Arkansas; Tom T. Dardarian, 
California; Gerald E. (Jerry) Buck, Colorado; David M. Mordavsky, Connecticut; Paul L. 
Thompson, Delaware; Hollice H. Plotts, Florida; Harold E. Quinn, Georgia; George E. 
Schumann, Jr., Hawaii; Larry Dean Staack, Idaho; William L. Clanton, Illinois; Frank 
Moriconi, Indiana; Herald J. Kliewer, Iowa; William G.Ward, Kansas; William M. Roach, 
Kentucky; John M. Speyrer, Louisiana; W. Harley Smith, Maryland; Guy A. Tardanico, 
MassachusottL^; Harold C. Hill, Michigan; AllenS. Cuthbert, Minnesota; Robert H. Palmer, 
Mississippi; Pete Mercurio, Missouri; Robert S, Taylor, Montana; Harold T. Kublck, 
Nebraska; Wendell H. Boley, Nevada; Laura L. Lewis, New Jersey; Raymond E. Morrison, 
Jr., New Mexico; John C. Duggan, New York; Foster L. Hayes, North Carolina; Bertrand 
S. Egstad, North Dakota; Dale V. Jones, Ohio; Wendell E. Miles, Oklahoma; Larry E. 
Cathcart, Oregon; Curtis W. Gable, Pennsylvania; Nicholas Spolidoro, Jr., Rhode Island; 
Cleveland A. (Corkey) Huey, S"»uth Carolina; Cornelius Teunissen, South Dakota; James N. 
Stewart, Tennessee; Ralph W. Schultz, Texas; Dean E. Christensen, Utah; Allen A. Chan- 
dler, Vermont; Earl Rodney Fulton, Virginia; Dury A. Fox, Washington; Vincent E. Lazear, 
West Virginia; Marvin L. Schutts, Wisconsin; Joe D. Svoboda, Wyoming; Juan Qulrindongo, 
Puerto Rico; Calvin R. Foster, Oncario, Canada; and Ernest E. C. Chan, Saskatchewan, 
Canada. 
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Association officers in the states, territories, and provinces of Canada must be com- 
plimented for directing the program in their local areas. Dr. Ii dward Kabakjian and his 
office staff forwarded many forms to us, \s^hich were inadvertently sent to the national 
office. We want to thank them for their efforts. 

Members of the AlAA Teacher Recognition Committee should be commended for 
carrying out their assignments. William B. Landon, Vice [^resident for Classroom 
•Teachers and Chairman of the Teacher Recognition Committee, carried on most of the 
correspondence with the state associations. Russell Amling printed the forms on which 
the information for outstanding teachers was recorded. J. A. Hodgers Swan directed the 
program for Canada, as did Manuel F-lernandez for Puerto Rico and the Virgin Islands. 
William J. Wilkinson was responsible for the engraved bronze plaques. David M. Mordav- 
sky had the press release typed and sent to various newspapers. T. L. Bay, Jr., was 
responsible for the, production of the programs. Dr. Dan Lopez printed the Certificates 
of Honor, and Thomas J. Barber printed the ribbons for the outstanding teachers. These 
were evident on the jackets of the recipients during the conference. 

Many, many thanks to everyone who contributed to the success of the Teacher Recog- 
nition Program. We certainly want to thank Dr. Donald Maley, who gave a very impressive 
address to the Teachers of the Year and guests during the ceremony. 



Resolutions of the Delegate Assembly 

The resolutions presented to the Delegate Assembly in Atlantic City for considera- 
tion w'ere divided into three groups: those resolutions which foHow were accepted by the 
Assembly; a second group has since been revised because of faulty wording and has been 
sent to the delegates for a vote by mail; die remaining group was considered and accepted 
by a committee for constitutional review. 

CURRENT RESOLUTIONS 

C-73-1. Whereas the quality of industrial arts programs within a state is, to a great 
extent, determined by the quantitative and qualitative level of supervision available from 
the state department of education and/or from the local school districts, now therefore 
be it 

RESOLVED that the American Industrial Arts Association assist the state supervisors* 
of industrial arts in searching for and securing funds — regardless of source — to F"f port 
supervisory activities at the state and local level, and be it further ■ ' 

RESOLVED tiiat the American Industrial Arts Association Executive Board appoint 
a representative committee to draftastatementof minimal qualifications and responsibili- 
ties for state and local supervisors. 

C-73-2. WHEREAS the educational needs of man are changing, and 

WHEREAS our culture is changing from an industrial to a technological base, and 
WHEREAS our profession finds itself concerned with an ever-increasing number of 

diverse programs, and 

WHEKEAS our current name does not reflect these changes nor the international 

scope of the organization, now therefore be it 

RESOLVED that the Executive Board of the American Industrial Arts Association 
0 appoint an ad hoc committee for studying the feasibility' of adopting a new name for the 

association and make recommendations for action at the 1974 meeting of the delegate 

assembly. 

C-73-3. WHEREAS technology is a pervasive force within our society affecting all indi- 
viduals and groups therein, anc 

WI-IEREAS industrial arts education has historically attempted to provide relevant 
education relating to the changes in the forms of materials to increase their value to such 
O ^ and of the problems of life related to these changes, and 
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WHIlREAS school administrators, teacher? of other disciplines, parents and the gen- 
eral populace, including students, have been and continue to be confused about the role 
of indusf*'ial arts in developing technological literacy (Man/Society/Technology relation- 
ships), therefore, be it 

. RBSOLVIZD that the Executive Board of the American Industrial Arts Association 
take action to conduct, on ii nationwide basis, regional and state forums designed to educate 
school administrators and other segments of our society about the role of indu:3trial arts 
in developing technological literacy. 

C-73-4. VVI IKRBAS the Supreme Court of the United States has suggested that new me'"hods 
of funding education be explored, and 

WHIiUnAS state legislatures are charged with the responsibility of providing free 
public education for the citizens of their domains, and 

WHKKP'AS industrial arts is concerned with interpreting the technology to students 
in the American- public schools, be it therefore 

KIiSOLVIiD that the membership of the American Industrial Arts Association direct 
the Executive Board to appoint an ad hoc committee to draft model legislation for sub- 
mission to the various state Icgisla^-ures entitled The Technology Education Act, and that 
this act shall charge industrial arcs with the responsibility for increasing the techno- 
logical literacy of the smdents in the public schools, and that adequate funds be made 
available to support industrial arts programs in the elementary, middle, secondary, and 
higher schools of the slate, and be it further 

RESOLVED that the model proposal shall be submitted for ratification not later than 
the thirty-sixth annual meeting. 

C-V-S. WHBKEAS the Supreme Court of the United States has suggested that new methods 
of funding education be explored, and 

WHEREAS legislation passed by the Congress of the United States identifies, en- 
courages and supports specific curricula in the American public schools, and 

WHEREAS -"'^'istrial arts is concemed wirfi interpreting the technolog^^ to smdents in 
this educational entc . prise, and 

WHEREAS- quality programs of .industrial arts have special needs which require a 
higher level of funding tlian other general education programs, be it therefore 

RESOLVED that the membership of the American Industrial Arts Association direct 
the Executive Board to appoint an ad hoc committee to draft a model legislation proposal 
entitled A Technology Education Act for the American Public School to be submitted to 
xhe Congress of the United States, and that the proposal identify the problems and suggest 
remediation for those problems faced by those elements of the curriculum which are con- 
cerned with technology in the public schools, and be it further 

RESOLVED that the model proposal shall be submitted for ratification not later than 
the thirty-sixth annual meeting. 

C-73-6. WHEREAS the role of women in society is changing as a result of numerous 
sociological and technological developments from a limited home and family orientation 
to a broader social and professional orientation permitting more women to enter or re- 
enter the labor market each year and to exercise an increasing variety of career options, 
and 

WHEREAS this changing role of women in society continues to be reflected in increas- 
ing numbers of girls enrolled m industrial artq programs at all educational levels for 
assistance and preparation for res^z'^nsible decision-making concerning industrial and 
technical pursuits, be it the.sfore 

RESOLVED that the AlAA recognize women students and teachers as equal partici- 
pants w'ith men in all phases of industrial arts -"education and encourage women to prepare 
to serve the field of industrial arts as teachers, supervisors, and teacher educators. 

C-73-7. WHEREAS revenue sharing proposeu ny the President of tlie United States will 
replace most categorical funding and could be detrimental to special programs such as 
industrial arts, therefore, be it 

RESOLVED that the AlAA Executive Board appoint an Ad Hoc committee to study and 
analyze the implications of revenue sharing with respect to industrial arts education, 
and be it further 

RESOLVED that the Committee develop guidelines to assist state and local educational 
agencies in negotiating for funds earmarked ^'^^r revenue sharing. 
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C-73-8. WHEREAS recent federal legislation and, in many instances, state legislation, 
has redefined vocational* education to include industrial arts for funding purposes, and 

WHEREAS many inaustrial arts teachers, teacher educators, and supervisors feel 
constrained to support both the American Industrial Arts Association and the American 
Vocational Association, and 

WHEREAS some commercial concerns are apparently finding it difficult to exhibit at 
t\'-/o similar m^ajor conferences annually, and 

WJiEREAS the American Industrial Arts Association purports to be the only national 
organization which speaks solely for the industrial arts profession, and 

WHEREAS many other factors such as the emergence of the career education concept 
must be considered by national education associations, therefore be it 

RESOLVED that the Executive Board of the American Industrial Arts Association 
immediately undertake a study to determine what future relationships should exist between 
AIAA and AVA, with representatives from both associations entering into dialogue as part 
of the study, and be it further 

RESOLVED that a preliminary report to the membership of AIAA be made through an 
association publication at least ane month prior to the 1974 International Conference of 
the AIAA. 

C-73-9. WHEREAS the United Statf^s of America will observe in 1976 its 200th birthday, 
and 

WHEREAS the birth of educational programs which ultimately became known as 
"industrial arts" can be traced to the Philadelphia Exposition of 1876, arid 

WHEREAS the growth and dynamism and world leadership of the USA has been due 
in large measure to industry, technology, and individual craftsmanship, therefore be it 

RESOLVED that the AIAA begin making plans immediately for nationwide observance 
of these two related events and that the resources of the association, the state associa- 
tions, and the membership be committed to producing a highly appropriate, highly visible 
program of commemoration. 

C-73-10. WHEREAS the facilities and equipment of many industrial arts teacher educa- 
tion departments are antiquated and out of date, and 

WHEREAS there is increasing evidence to indicate that some teacher education pro- 
grams will be forced to close due to on-campus financial competition, and 

WHEREAS the production of an adequate number of well-qualified teachers continues 
to be a i.. obi em, therefore be it 

RESOLVED that the Executive E^ard of the AIAA consider the feasibility and method 
of communicating with colleges of education, universities. Boards of Regents, and state 
departments of education to bring attention to inadequate funding and offer to provide 
consultants as needed to improve or initiate teacher education programs. 

C-73-11. WHEREAS membership in the AIAA has been declining even though there is a 
steady increase in the number of industrial arts personnel, and 

WHEREAS it is assumed that part of the reason for the decline can be traced to the 
loss of liability insurance coverage, therefore be it 

RESOLVED that the Executive Boardof AIAA underiakeimmediate and vigorous action 
to restore, if at all possible, the liability insurance benefit, and be it further 

RESOLVED that the membership be informed at 'he earliest possible date of the 
reasons why the liability insurance benefit was discontinued and of what measures are 
being taken to restore the insurance benefit. 

C-73-12. WHEREAS the Executive Board of the AIAA has felt the need to examine the 
roles of state industrial arts associations which are affiliated with AIAA, and 

WHEREAS apparently no documents' exist which delineate the responsibilities and 
benefits to accrue to both the state industrial arts associations and the AIAA as a result 
of affiliation, therefore, be it 

RESOLVED tboiJie Executive Board of the AIAA define, publish, and distribute 
within six mondiS a^octtjnent which clearly defines the roles, responsibilities, and benefits 
to result from affiliation, and be it further 

RESOLVED that steps be taken to ensure thatboth the AIAA and 'affiliated state indus- 
trial arts associations live up to the terms of the affiliation agreement. 
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C-73-13. WHEKEAS the needs and interests of students and society are undergoing rapid 
change, and 

WHEREAS the explosion of technological knowledge and its impact upon our society 
is developing at an accelerating rate, and 

WHEREAS new and more effective patterns in curriculum and instruction are con- 
stantly being discovered, and 

WHEREAS new educational delivery systems are being designed continuously, and 

WHEREAS more valid, reliable, and educationally supportive evaluation systems are 
being developed, be it therefore 

RESOLVED that the American Industrial Arts Association strengthen and unify indus- 
trial^ arts programs by initiating and promoting plans, procedures, and programs of in- 
service education on a continuing basis throughout the nation as a means of aiding each 
teacher in contributing to high-quality education in industrial arts and education. 

C-73-14. WHEREAS the Association has no formal procedure for the assessment of the 
Association's missions and goals, and 

WHEREAS the Association operates on a reaction basis rather than a planned basis, 

be it 

RESOLVED that the representative national assembly direct the Executive Board to 
establish planning councils at the national and regional levels for the purposes of: 
(1) studying the issues relevant to the association, (2) ascertaining the missions and goals 
of the association, and (3) preparing position papers for action by the association through 
the Representative National Assembly and the Executive Board. 

C-73~15. WHEREAS the American Industrial Arts Association believes the role of the 
teacher is a basic factor in quality education, and 

WHEREAS each teacher education institution must provide preparation of the highest 
quality, and 

• WHEREAS urograms of teacher education lack ba^ic support in physical facili- 

ties and staffir fore be it 

RESOLVEIj the American Industrial Arts Association, through its Executive 

Board, establish a yet of standards for facilities, staff qualifications, and minimum basic 
programs for industrial arts teacher education, and be it further 

RESOLVED that the Executive Board report to the Representative National Assembly 
at the 36tli Annual Conference in Seattle, Washington, on progress toward meeting the 
intent of said resolution. 

C-73-16. WHEREAS there is much confusion on the partof school administrators, teach- 
ers, and the general public about contemporary industrial arts and technology programs, 
and 

WHEREAS there are a number of curricular options and alternatives accepted by the 
profession; therefore be it i * 

^ RESOLVED that the Executive Board of the American Industrial Arts Association 
initiate action to publish a curriculum guide for school administrators, teachers, and the 
general public which provides information on a number of curricular options and alter- 
natives most accepted by the profession, and be it further 

RESOLVED that said publication include proposed offerings, resources, schedules, 
and facilities required. 

C-73-17. WHEREAS 1976 is the 200th birthday of our Republic, and 

WHEREAS the success of our country in providing one of the highest standards of 
living for the most people ever is a democracy whose fundamental economy is based on 
industry and technology, and 

WHEREAS the mission of industrial arts education in this country has been to teach 
youth about the industrial and technological elements of our culture; therefore, be it 

RESOLVED that the Executive Board initiate action to conduct and support during 
1975-76 a Man/Society/Technolog^' Forum Series with the goal of developing at local, 
state, and national levels projections and plans for the American Industrial Arts Associa- 
tion for the next century, and be it further 

RESOLVED that, during 1975-76, one issue of the Man/Society/Technology Journal 
be devoted to the theme, 'Industrial Arts-The Past 200 Years - and the Future," and 
be it further 

RESOLVED that the Executive Board initiate a proposal to the ACIATE that tlie theme 
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of the 25th Yearbook (1976) be "Industry and Industrial Arts: the Year 2000," and be it 
further 

KKSOLVl-D that the Executive Board aiiocate major program space for presentations 
of reports of work and studies of the Forum Series at the 1976 AIA A Conference. 

C-73-18. \V[{ERKAS the American Industrial Arts Association, through its members, has 
over the years provided leadership for the entire educational profession, and 

WHEREAS highly educated industrial arts teachers are knowledgeable in the many 
areas required to function effectively in an age of unprecedented technological and socnni 

change, and ... 

WHEREAS the industrial arts profession is beingasked to expand its roie and mission 
of educational leadership in the technologies, and 

WHEREAS the currenf strucmre of the American Industrial Arts Association does 
not reflect the technological society it represents, and 

WHBUEAS the membership of the association finds itself concerned about a number 
of areas of education, all in some manner or other related to the central theme of indus- 
try, technology, and education; therefore, be it 

RESOLVED that the Executive Board of the American Industrial Arts Association 
initiate action to develop a plan which will provide an organizational scheme at the state 
and national levels which will include sections devoted to special interest areas most 
representative of our technological society. 

C-73-19. WHEREAS the Congress of the United States has initiated action to establish an 
Office of TechnoIog>' Assessment, and 

WHEREAS the American Industrial Arts Association recognizes the need for the 
study and assessment of new technologies, and 

WHEREAS the American Industrial Arts Association supports the inclusion of tech- 
nobg)' as an area of knowledge for study in education, therefore be it 

RESOLVED that the American Industrial Arts Association, through its Executive 
Board, take steps to support the establishment of the Office of Technology Assessment, 
and be it further 

RESOIYEO that the Executive Board of the American Industrial Arts Association 
inform^ the' Chairman of the Committee for the Establishment of the Office of Technology 
Assessment to include requests for funding for the establishment of technology' as a major 
discipline area in education at ail levels of education. 

C-73-20. WHEREAS programs of industrial arts education meet specific educational needs 
at all levels of education, and 

WHEREAS there is a need forprogramsof srudy concerned with industry, technology, 
and our changing society, and 

wa-IEREAS opportunity for study in industrial arts is limiteJ at colleges and univer- 
sities, therefore be it i ■ i 

RESOLVED that industrial arts instruction be included as a definite and integral part 
of undergraduate programs throughout the nation, and be it further 

RESOLVED that a definite program be established, from kindergarten through college 
employing a specific curriculum for each learning level, and be it further 

RESOLVED that the membership the American Industrial Arts Association take 
action to design such a program to meet the present and future needs of society. ^ 

STANDING RESOLUTIONS 

S-73-1 The AIAA believes that excellence in the classroom is the foundation of a good 
educarion system. The Association therefore supports the philosophy that only properly 
certificated individuals be permitted to teach industrial arts. The Association seeks the 
establishment of minimum standards for issuance of teaching certificates for the teaching 
of industrial arts with no less than a baccalaureate degree with a major area of study in 
industrial arts education. 

S-73-2. The AIAA believes that an industrial arts program offers one of tlie best educa- 
tional opportunities that can be used to help young people grow to the maximum of their 
individual abilities; therefore, the Association furtlier believes that a program of indus- 
trial arts should be offered in all elementary, middle, and secondary schools in the nation. 
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S-73-3. The AlAA believes that program and institution accreditation assures the con- 
tinued development of quality programs of instruction. To this end, the AlAA encouriiges 
its committees and member councils to formulate accreditation and/or update standards 
for all programs of industrial arts conducted in elementary, middle and secondary schools, 
colleges, and universities. The standards should be designed to promote improvement 
through self-evaluation as well as provide criteria used by accreditation agencies, 

S-73-4. The AlAA believes its effectiveness would be greatly enhanced if its total mem- 
bership more closely approached the Association's potential, and therefore encourages- 
its members to make a personal commitment to put forth a sustained effort to increase 
membership. 

S-73-5. The AlAA believes that a maximum effort should be extended in soliciting mem- 
bership for and continuing the development of the industrial arts student clubs at bocli the 
high school and college levels, 

S-73-6. The AlAA believes that all persons regardless of race, creed, color, or sex be 
given equal opportunity to participate in the programs of industrial arts in the schools of 
all nations. 

S-73-7- The AlAA believes and continues to support the international movement to stand- 
ardize and convert to the metric measurement system and encourages all of its members 
to include instruction on the metric system in their classes. 

S-73-8. The AlAA believes that all educators and all profession.-^ associations should 
work together in the education of tlie youth of our schools to bett?r prepare themselves 
for our ever- changing technological socic^'. 

S-73-9. The AlAA believes that the industrial arts teacher education programs in our 
colleges and universities is our essential element in supplying professional personnel for 
quality programs of industrial arts in the nation's schools. 

S-73-10. The AlAA believes that a maximum effort should be extended in the business- 
industry-education parmership for the purposes of keeping that segment of the societ>^ 
informed of the contribution of industrial arts to the youth of our nation. 

S-73-L1. l*he AlAA believes and supports the efforts of our international committee in 
strengthening the industrial arts associations and programs In ail nations of the world. 

ACKNOWLEDGEMENT RESOLUTIONS 

A-73-1, Appreciation to the President . Whereas PaulDeVore, as president of the Ameri- 
can Industrial Arts.yVssociation, has given so liberally of his time and his talents, exhibit- 
ing an outstanding capacity for Leadership, and 

WIIEREAS, the Association has made exemplary progress under his leadership, 
BE IT I ICR KIN KliCORDBD that the Association, through its membership, officers, 
and executive board, express its fullest appreciation to him. 

A -7 3- 2. Appreciat ion to the C onvention Committee, the Program Committee^ -and the Pro- 
gram and C onvention Part icipants . Inasmuch as the Thirty -fifth Annual Conference was 
possible through the direct dependable and efficient service of great numbers of members 
of Che Association, and inasmuch as tiie conference has achieved a resultant outstanding 
level of success J 

BI£ IT HiiRl^IN RBCORDHD that sincerest appreciations are expressed to Clarence 
L, Hey el. General Chairman, and l>)nald Ma ley. Program Chairman, to the members of 
convention committees, and to all the teachers, supervisors, teacher educators, and stu-- 
dents whose efforts in total produced this conference. 

A-73-3. Appreciation to the Ship . Inasmuch as rhe continuing support for and participa- 
tion in the conduct of the annua I conference of the Association, and in view of the excellence 
of this year's commercial exhibits as a dominant feature of ^h'i conference, 

BH IT 1IF:RI^IN RRCOKDliiD that the American Industri^j^ Arts Association expresses 
its appreciation to F^ducational Hixhibitors for their participation in the 1973 conference. 
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A-73-4. Appreciation to the Teacher i^e cognitio n Program . Inasmuch as tlie Association 
is dedicated to encouraging excellence in teaching, and inasmuch as its program of recog- 
nition of outstanding teachers is marked with increasing excellence, 

BIi IT MERr.IN l^ECORDEO tliat expressions of appreciation are tendered to William 
B, Landon, Vice-president for" Classroom Teachers, and his committee for their con- 
tribution in the conduct and promotion of this program, and 

BE IT ALSO RECORDED that appreciation is expressed to tlie officers and members 
of state associations who have participated in tliis program. 

A-73-5. Appre ciati on lo the Vice Presid nts . Whereas Earl R. Zimmerman, Vice-Presi- 
dent of the American Council of State Supervisors, has given so liberally of his time in the 
leadership as President ofhis Council for the past two years and has devoted and exhibited 
outstanding leadership services as Vice-President of the American Industrial Arts Asso- 
ciation, and 

WMEREAS F. Jack Youiso:, Vice President for Canadian and International Members, 
has given so liberally of his time in the leadership of our international program over the 
past five years and has devoted and exhibited outstanding leadership services as Vice- 
President of tlie American Industrial Arts Association, and 

WHEREAS W^illiam B. Landon, Vice PresidentforCIassroom Teachers for the Amer- 
ican Industrial Arts Association, lias exhibltea steadfast devotion and effective and solid 
leadership to the Amei'ican Industrial Arts Association, and 

WHEREAS the Association has made exemplary progress under their leadership roles 
as Vice Presidents, 

BE IT HEREIN RECORDED that the Association, through its membership, officers, 
and executive board, express its fullest appreciation to them. 

A -7 3- 6. A ppreciation to tlie G over nors of l^Iaware, Maryland, New Jersey, New YdrV 
Pennsylvania, and Virginia. In view of their support for industrial arts* in their respective 
states, and for the 1973 Conference of the association in Atlantic City, 

BE IT HEREIN RECGRDEI") that the Association expresses its appreciation to Gover- 
nors Sherman W. Tribbett of Delaware, Marvin Mandel of Maryland, William T. Cahill 
of New Jersey, Nelson A. Rockefeller of New York, Milton J. Shappof Per.nsylvann and 
Linwood Holton of Virginia for their assistance in making this conference a success. 

A-73-7. Appreciation to the State Departments of Educati on of Delaware, Maryland, New 
Jersey, New York, Pennsylvania, and Virginia. 

Because the progress of industrial arts education within each state reflects the phil- 
osophy and efforts of the State Department of Education, the Association expresses ita 
appreciation to those departments for their cooperation toward this conference and for 
their achievements for the improvement of industrial arts education in those states, 

A-73-8. A})precKition to the Public Schools of Atlantic City . Inasmuch as the success of 
the 1973 convention was insured by the fullest cooperation of Jack Eisenstein, Superin- 
tendent of Atlantic City Schools, and his staff, 

BE IT HEREIN RECORDED tliat the officers and members of Lhe Association express 
their gratitude for their assistance. 

A-73-9. Appreciation .to the National Office . Because of the vital role of the National 
Office in the effectiveness of tlie service of the Association, the Executive Board and 
membership expresses appreciation to tlie Executive Secretary-Treasurer, the Coordi- 
nator of Professional Services, and to the National Office staff. 
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The President's Report 1972-73 

Paul W. DeVore 



This past year as president has been, for me, a year of new insights into the profes- 
sion and our association. It has been also a year of frustration, frustration in not being 
able to do all that needs to be done. Most of all, though, it has been a year which has 
given me an opportunity to look to the future. This report, therefore, will be limited to 
a b^ief review of the business of the' Association this past year. The major portion of 
my report shall deal with the Association and its future. 

HIGHLIGHTS OF 1972-73 

The general business of the Association in providing services to its members con-* 
tinued with activities related to the publication of the Monitor and MAN'/SOCIETY/TECH- 
NOLOGY; representing the Association in the U.S» Congress, at the U.S.O.E., and at na- 
tional meetings; preparation of proposals for liability insurance programs; development 
and distribution of films and other media; servicing our youth organizations; and provid- 
ing coordination for activities such as our international conference, among other things. 

There were three significant actions by your Executive Board this past year. They 
were: 

A, CreoMon of a new position in the nofionol office enfifled Coordinofor of Professional 
Services. The prime responsibif ifies of fhis posiflon are: 

1. Coordination of student club activities, high school and college; 

2. Coordination of the Internotionol Conference and other activities related to business 
and industrial liaison. 

B, Position Paper on Career Education 

The Representative Assembly in Dallas directed the Executive Board to iaitiote action for 
the preparation of o position paper on Career Education. Dnh has been done and, by 
official action of your Executive Board in January 1973, a statement was adopted. The 
statement, as adopted, is being distributed by the national offfce*. Copies ore available 
in each delegate packet. 

C, Vice President for College Students 

Based on recommendations contained in a detailed study entitled "lACC— Study and Rec- 
ommendations," conducted by the officers of the AIACSA, the lACC Committee Chairman, 
the President of the ACIATE, and the Coordinator of Professional Services, the Executive 
Board, by oction in Jonuary 1973, "moved that effective Immediately, o position of Vice 
President for Coltege Students be created as a position on the AIAA Executive Board," 

The position will be filled by the elected president of the American Industrial Arts College 
Student Association, who shall serve on the AIAA Board for the term of his AIACSA office. 

It is my opinion that the creation of the position of Coordinator for Professional 
Services with 'major responsibility for student clubs, plus the creation of a Vice President 
for College Clubs - iX)sition on the Executive Board, will have significant and positive 
benefit to the goals and objectives of our Association. 

The Executive Board, after several meetings and much discussion, voted to continue 
the International Relations Committee and to adopt the recommendation of the Committee 
on the creation of an ad hoc Committee on Internationals for the purpose of exploring the 
formal relationship of an international consortium of associations Involved in technology 
and human resource development, 

In addition, the Executive Board approved the appointment of an ad hoc Committee 
on Govemaiice of the Association with the responsibility to recommend changes in the 
governance of the Association for the purpose of improving involvement by classroom 
teachers. ^ 

Included In a number of routine actions were activities associated with: 
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1. Publication of an updated constitution. 

2. Conducting a study of the affiliation status of State Associations. According to 
present records, there are 37 affiliated State Associations. 

3. Initiating action to strengthen State Associations. 

4. Continuation of research by the research committee on association membership. 

5. Providing support for the Committee on Environmental Education, including ap- 
proval for a monograph on Ecology^ and Industrial Arts and planning for a National Forum 
on Ecology and Education. 

6. Directing the History and Archives Committee to prepare a representative con- 
tract between the AIAA and a college or university for purposes of discussing a permanent 
location of the History and Archive material of the AIAA. 

7. Establishment of an Awards and Recognition Committee for the purpose of honoring 
individuals within the Association who have made significant contributions to the field of 
industrial arts education. 

8. Authorization of a study on rhe geographical location of our National Office, 

9. Completion of the Foru'a Project. 

All committees have been active under the guidance of your President Elect, Joseph 
Littrell, The work of two committees is particularly vital to tne operation of the-Associa- 
tion each year. These committees are the Nominations Committee and Election Commit- 
tee. I am pleased to announce the results of the AIAA election this year. 

President Elect -Donald Hackett 

Vice President for Classroom Teachers — Kenneth Gile 

RECOMMENDATIONS FOR CONSIDERATIONS AND ACTION 

Article III, Section IV, of the Constitution of the American Industrial Arts Association 
reads as follows; 

Section !V - A Representative Notional Assembly, consisting of o'elegotes from stote ond 
notionol indostriol orts ossocioKions which ore offiliotes of the Americon Industriol Arts Asso- 
ciotion, shoM represent the membership at l-he onnuol business meeting held during the Notionol 
Convention, All octions ond decisions ot the annual business meeting ore the responsibility of 
the delegotes to the Representotive Assembly. 

Each delegate has the responsibility to act in the best interests of the Association 
and its members. As President, I charge you with this significant responsibility and 
request your consideration of the following issues. 

The major issue facing the Association is its governmental structure. Under the 
existing governance structure of the Association, your elected president cannot represent 
adequately the industrial arts profession composed of some 50,000 industrial arts teachers. 

The basic problem is communication. The present governance structure does not 
provide a suitable or adequate information process. No referendum procedures are avail- 
able to the members. 

The only lime the Association, through its delegates, sits in session to act on issues 
of national concern is at the annual conference. And as most delegates will admit, they 
.are poorly prepared to represent their colleagues. As a result, the decision-making 
process by default has passed to your Executive Board, the Executive Secretary appointed 
by your Executive Board, and self-appointed representatives both within and outside the 
profession. 

It is my judgment that the time lias arrived where this Association must take decisive 
action to alter its governance structure. Therefore, I request of this Representative 
Assembly consideration of and action on the following issues. 

A. Issue: Strengthening State and Local A ^ jsociations 

The Association, at present, has no 'Workable organizational plan which provides for 
local-level involvement in a meaningful way of 50,000 industrial arts teachers. The 
Association is not structured in a manner to provide representation and services to class- 
room teachers on the local level. 

What is needed is greater unification within rhe profession at the local, state, and 
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national level. This can be done best through providing leadership and incentive for 
strengthening state associations. I therefore recommend the following resolutions for 
action by this representative assembly. 

Be it resolved that the Representative National Assembly direct the Executive Board 

to: 

1, Develop and adopt o position on unification of the profession that reflects the tfnnking of 
state association leaders; 

-2. Increase incentive in the profession for joining state-level industrial arts associations by 
adopting a unified membership and dues program with credit granted ta state associations 
for each unified membership attained; 

3. Develop and adopt a position which provides for direct involvement of each affiliated state 
association in nominating members for association committees; - 

4. Develop and adopt a plan of action for transition from an international conference each 
year to regional conferences each year with a major and truly international conference 
each two to three years; and 

5. Strengthen local, state, and regional involvement in a unified profession at the notional 
level by continuing the annual meeting of the present Representative Notional Assembly 
or some other Forum structured to carry out the business of the Association at the notional 
level, 

B. Issue: Strengthening National Leadership 

Most associations confront the problem of the isolation of their leadership from the 
profession. The development takes place over time. The American Industrial Arts 
Association, with its present structure, has, I believe, reached the point where the prob- 
lems and issues are too complex to continue with present structures and-procedures. 

If we desire to strengthen local and state associations and provide better services 
to classroom teachers, then local associations, state associations, and classroom teach- 
ers must have a greater voice in the operation of the Association, At present, the leader- 
ship for the Association has, for many reasons, accrued to teacher educators and super- 
visors. The structure of the Executive Board is weighted toward supervisors and teacher 
educators representing affiliated councils which have no financial responsibility to the 
Association, Yet, their representatives sit in jur^gment on the financial affairs of the 
Association, 

The one-year term for president, established by the constitution, in effect makes 
each president a "lame duck*' president. There is virtually no opportunity to serve the 
membership adequately. Many actions addressing critical issues require more time than 
the nine or ten montlis of an individual's presidency. 

In addition, it is evident that the procedures for selecting your representatives leave 
much to be desired. There is little involvement on the local or state level. 

It is also evident that it would be appropna :e for each Individual standing for election 
do so on a written platform- which states his position with respect to industrial arts edu- 
cation. In the past, the record shows the AssociLiiion has either knowingly or unknowingly 
elected officers to the Association and its affiliates who were more committed to voca- 
tional education than industrial arts. 

1 therefore recommended the following resolutions for action by this representative 
assembly. 

Be it resolved that tlie Representative National Assembly direct the Executive Board 

to: 

U Evaluate the present stnjcture of the Executive Board with respect to the needs of the Asso- 
ciation, giving porticuloi attention to the representation of classroom teachers, and local 
and state associations; 

2, Prepare for review and action by the Association amendments to the Constitution providing: 
0, A two-year tenn for the Association President; 

b, 'Provision for local, state, and regional involvement in presidential nominations; and 

c. Provision that all elected officers be required to stand for election .on a published 
platform. 
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C. Issue; Assesssment of the Association's Missions and Goals 

At present, the Association has no formal procedurefor the assessment of the Asso- 
ciation's missions and goals. Nor does the Association have formal procedures for plan- 
ning for the future. The Association, like many others, operates on a reaction basis 
rather than a planned action basis. The membership is thus poorly served. 

What is needed isaprocedure whereby representatives of the Association are charged 
with the tasks of studying the issues, developing proposed position papers and plans of 
action for both short-term and long-range efforts by the Association. This process should 
be continuous, with at- least one major report to the membership for action each year. 

1, therefore, recommend the following resolutions for action by this representative 
assembly. 

Be it resolved that the Representative National Assembly direct the Executive Board 

to: 

1. Establish a Planning Council for the American Industrial Arts Association with sub-councils 
for each region and each state association for the purposes of: (1) studying the issues rele- 
vant fo the Association/ (2) ascertaining the missions and goals of the Association ond 
(3) preparing position papers for action by the Association through the Representative Na- 
tional Assembly and the Executive Board. 

D. Issue: Expansion of the Role of the Association in Meeting the Needs of Youth and 
Adults in Education in the Technologies 

The American Industrial Arts Association, through its members, has provided leader- 
ship for the entire educational profession. Many innovations developed by industrial arts 
teachers have been and are being adopted by other fields of education. Our highly edu- 
cated teachers, knowledgeable in the many areas required to function effectively in de- 
signing learning environments and programs of study, have important contributions to 
make to education in the future. 

Studies have shown, however, that our mission has been restricted by what might 
be termed a T and I, craft or material, and processes mentality on the part of our leader- 
ship, including teacher educators and administrators. 

It is past time to assess our role and mission. Our Association is being asked to 
expand its role and mission of educational leadership in education in the technologies. 
The results of the recent Forum Series only highlight the need. 

Today, che needs and issues ere in a high state of flux.' It is difficult to define clearly 
all the areas of concern. One can only conclude that the needs, issues, and problems 
facing our profession today are the result of unprecedented technological and social 
change. 

The membership of the American Industrial Arts Association thus finds itself con- 
cerned about a number of areas of education, all in some manner or other related to the 
central theme of industry, technology, and education. Included are areas such as: occu- 
pational education, career education, vocational and pre-vocational training, industrial 
education, elementary sciiool technology, general education, interdisciplinary education, 
technical education, adult education, continuing education, international education, special 
education, environmental education, urban education, instructional technology, indus- 
trial science, information technology, industrial technology, industrial training, manu- 
facturing, history of technology, transportation technology, research and development, 
industrial archeology, and many others, inducing futurology. 

The present name of the Association and its organizational structure, composed 
primarily of councils devoted to special functioning groups such as teacher educators, 
supervisors, state association officers, and elementary school industrial arts, or com- 
mittees such as research, curriculum and other similar activities, do not provide for the 
many diverse interests of the members or the developing needs and programs in the 
field* 

1, therefore, recommend the following resolution for action by this representative 
assembly. 

Be it resolved that the Representative National Assembly direct the Executive Board 

to: 

1 . Initiate action to change the name of the Association from the American Industrial Arts 
Association to the Amer/con Technology Education A^ssociafion and 

Be it further resolved that the Representative National Assembly direct the Executive 
Board to: 
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2. Initiate acfion to provide within fts organizational structure and those of its sfate affiliates, 
provision for sections or councils devoted ta special oreos of interest related to technology 
education including occupational education, career education^ special education, environ- 
mental education, urban education^ Instructionpl technology, transportation technology, 
information and communication technology, and the history of technology, among others. 

E. Issue: Governance of the Association 

The foregoing issues «ind recommended resolutions are interim at best. It is my 
opinion that the Association has reached that point in time where prolonged and In-depch 
study must be given to the governance of the Association. The Association has come a 
long way since its inception and birth. The Association's potential for future contribu- 
tions to education are excellent. Recognition of the importance of its mission continues 
to grow. However, the Association is operating under a constitution and by-laws suited 
to another time. 

1, therefore, recomniend the following resolution for action by this representative 
assembly. 

Be it resolved that the Representative National Assembly direct the Executive Board 

to: 

T. Appoint a Constitutionol Review and Governance Committee composed of represenfatives 
of state associotions, councils of the associotion, ond representotives at large from each 
Region selected by the Executive Board, and 

2. Initiote immediately plons for o Consiitutional Convention to be held concurrently wiJh, 
prior to, or immediately following the 1974 Internotional Conference in Seattle, Washington. 

F. Industrial Arts and Vocational Education 

There is one issue which cannot be settled by a resolution. It is a perennial issue 
and will continue to be so for many reasons. This issue is industrial arts and vocational 
education. There are differences on. the issue within the Association as well as outside 
the Association. 

The American Industrial Arts Association and its members have always supported 
quality vocational education programs and have been willing to cooperate on the same 
basis as we cooperate with all segments of education. What the industrial arts profession 
must be concerned or preoccupied about, however, is not one area of education to the 
exclusion of all others, but the total education of all youth. Vocational preparation is one 
of many goals of education and one segment of the total education of all youth. 

The American Industrial Arts Association is not antivbcational. In fact, the Ameri- 
can Industrial Arts Association and its membership have always supported basic educa- 
tion for all, including high-quality vocational and technical training. 

The probleni may be that certain vocational educators have lost sight of their mission, 
the preparation of individuals for gainful employment. It may be that the occupational 
structure has been altered so greatly that the structure of vocational preparation is no 
longer adequate, and those supporting certain programs find themselves in untenable 
and insecure positions. 

Casual observation of this phenomenon indicates that the issue is not between indus- 
trial arts and vocational education represented by health occupations, business educa- 
tion, and home economics, for example. The problem is basically the trade and indus- 
trial education section of vocational education. The problem has become more acute of 
late. 

It may be the issue is money. Could it be that we as an association and profession 
.are permitting the potential of Federal money to dictate our mission and its objectives 
and goals? My observation is that for some this may be true. The behavior of some in- 
dividuals indicates their philosophy may be shallow and their commitment self-serving. 
The usual comment is: "That's where the money is** or "We better get on the band- 
wagon or we will be left behind.'* 

We seem to be living in an age of expediency. We react to the situation rather than 
act on established goals and principles. We are descended upon by self-appointed indi- 
viduals, self-selected groups, or trade publications that propose themselves as spokes- 
men for industrial arts nationally. These individuals and groups act without the sanction 
of this representative assembly or other recognized constitutional bodies of the Ameri- 
can Industrial Arcs Association at both the state and national levels. In some instances, 
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the United States Office of Education has been instrumental in sanctioning and promoting 
activities concerning industrial arts education by by-passing your elected and appointed 
leadership through the appointment of their own surrogates charged with determining the 
future purpose and function of industrial arts in public education. 

In a very positive way, we can perhaps recognize these actions as our loyal opposi- 
tion; a loyal opposition that claims the Association and its members don't know where 
they stand. This opposition damns both our actions and our inactions. We are damned if 
we do act and damned if we don't act. But the problem isn't that we don't know where we 
stand. The problem is our gentle critics don't like where we stand nor the turf we 
occupy. Our position on the education of youth in a democratic society threatens their 
security. Our silence angers them.' Our good work and programs disturb them. They 
are frustrated '■.Tid take their frustrations out in efforts to seek more protective legisla- 
tion at- more cost with fewer options rather than solutions to the real issues and social 
problems facing education and society today at less coGcand more options. There are 
no simplistic solutions to these problems, and our field has never proposed simple solu-. 
tions. 

This should be clearly evident to all who read our credo, "This We Believe." 

THIS WE BELIEVE 

Induslrlol Arts . . , 

. . . should be o porf of t^He leorning experiences of oil students of all levels of g''ade o id 
obiitty, in order ihoi fhey moy undersfond and leorn \o confrol their industriol-technol jgicol 
environment. 

... is on orgonization of subject motter which provides opportunities for ej^perlences concerned 
with developing insights Into the brood ospects of industry; such as constructiony tronsportotion, 
communicotion, monufocturing, ond reseorch ond development with the resulting personol ond 
lechnologicol effects. 

. , , content deols with the principles ond concepts of industry. It concerns itself with indus" 
trio! production ond servicing, including o study of such principles os opplicotion of mechonisms, 
influence of outomoHon ond moss production, creotion of new ideos ond products, implicotions 
for consumer literocy, wise opplicotlons of leisure tir'.e, ond respect for quolity workmanship. 

, ... uniquely confrfbutes to sfadents who must leove school early ond those who continue fheir 
formal educofion; for students with low scholostic obili!/ ond those on the honor rolE; for the 
Future industrlol workers ond for the future professionols; for those of both high ond tow eco- 
nomic stotus. All members of society musf leorn to be owore of ond to live effectively in today's 
technologicol culture. 

. . . octivities form o continuum with other visool and opplied orts, ronging from the free- 
expressive forms to fhe more exacting demonds of mochine tools ond the ordered sciences. 

. . . employs octuol involvement of tools, mochines, ond moteriols, which reinforces the written 
ond spoken word. It enobles all students to derive meoning from concrete experiences which 
oid in the understonding of obstroct ideos. 

. , . provides technicol skills ond knowledge bosic to most occupations and professions. Indus- 
trlol orts enobles the future scientist ond engineer to solve technicol problems, ond the future 
croftsmon or technician to develop skills ond obtain technicol informotion. 

. . . fosters on oworeness of the world of Industry and its place \u Americon culture. It olso 
provides opportunities for leorn'ers to discover ond develop their tolents ond obilities In the 
oreos of technology ond oppiied science in }\\e world of industry. 

. . . provides wholesome changes in learners. These moy toke the Form of a developed interest 
in the mon-mode world — its moteriols, products, ond processes. These chonges olso involve 
self-evo(uction of ottltudes toword constructive work ond liow this work con be utilized for 
heolth and recreotion, os well os economic value; they moy involve the development of o fovor- 
oble ottitude roword creative thinking, ond toword chorocter improvement — knowing ond mok- 
ing the most of one's environment. 

. . . requires the highest level of competence from its instructionol stoff, Teochers must possess 
creatlveness ond ingenuity, must enpy working with people, ond must maintoin o high degree 
of personol and professionol integrity. 
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G. Other Programatic Considerations and Issues 

There are a number of other actions this representative assembly and the Associa- 
tion should address. Among the issues are: 

1. In-service Education 

2. Teacher Education 

3. State and Local Supervision 

4. Curriculum Standards 

5. Education of School Administrators and the Public about Industrial Arts Education 

6. New Legislation 

7. The 1976 Centennial 

There has been much change in education in tl /ast dec . The field of industrial 
arts has faced a massive challenge in the content and structure of its programs because 
of changing technology. The only constant today seems to be change. 

It, therefore, seems appropriate that the American Industrial Arts Association ini- 
tiate and promote plans, procedures and programs of in-service education on a continuing 
basis throughout the nation as a means of aiding each teacher in contributing to high quality 
education in industrial arts and technology, A national effort by the Association involving 
state and local associations would aid in providing the greater unity we seek. 

Closely associated with the problem of change for the in-service teacher is the prob- 
lem of teacher education. The Association and its members must address this issue. 
Many programs of teacher education lack basic support in physical facilities and staffing. 
Many are staffed by poorly prepared personnel. Many are antiquated and out of date. The 
Association has the obligation to determine minimal standards for all programs of indus- 
trial arts teacher education. The Association also has the obligation to seek procedures 
for accrediting or sanctioning programs. Tliere is nothing more tragic than a recent 
graduate lamenting the inadequacies of his undergraduate education and teaclier prepara- 
tion. The Association must assume the responsibility of assisting in the improvement of 
teacher education so graduates of all teacher education" programs begui their careers 
witli a knowledge level capable of mastering present and future technology. 

The importance of state and local supervision of industrial arts programs cannot be 
denied. The Association should initiate action to promote state supervision of industrial 
arts in all states and establish minimal qualifications for state and local supervisors, 
as well as the nature of their responsibilities with respect to quality educational programs. 

The question of curriculum is difficult to engage. The decade of the i960's ushered 
In many proposals calling for new content, structure, and methods. Many state curricular 
guides published since 1970 reflect the curriculum research and development of the 
I960's. 

However, there is much confusion on the part of school administrators and the gen- 
eral public about the new industrial arts and technology programs. I propose as a mini- 
mum two actions by the Association with respect to the curriculum question. 

1. Initiote action ta publish a curriculum guide for schoo'i administrators and the public which 
provides infomnatlon on a number of curricuiar options and alternatives tiost accepted by 
the profession, together with proposed offerings, time schedules, ond facilities required. 

2. Initiate action to conduct, on a natianal basis, through states and regions, an Educotional 
Forum Series for school adm^nis^rators, parents, siudents, and others on the general ^ap^c of 
Man/Soclety/Technoloyy education and the rale of industrial arts education in the educa- 
tion of oil youth. 

he question of funding is always central to quality education. Recently industrial 
arts was includedforfund-.ngpurposes in legislationon vocational education. The U.S.O.E. 
has stipulated that industrial arts mustbe considered and included in state plans for voca- 
tional education. Under certain conditions, industrial arts programs can receive funds 
by this procedure. However, in my opinion, the legislation and procedures are highly 
restrictive and will limit industrial arts from reaching its full potential in meeting the 
needs of all students. 

Quality programs of industrial arts do have special needs which require a higher 
level of funding than other general education programs. Therefore, 1 propose the Asso- 
ciation initiate action to design model legislation for consideration by the Congress of 
the United States to create a Technology Education Act for the purpose of incorporating 
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the broad span of education in the technologies in the public schools for all students un- 
restricted by specific vocational goals. 

I further propose that model legislation be designed for consideration by state legis- 
latures for the support of technology education programs as a means of i'^-reasing the 
technological literacy of the citizens of each state and improving the potential of the state 
and its citizens in the future. This legislation should also be entitled; Technology Edu- 
cation. 

In 1976, our country will be celebrating its 200th birthday as a republic. It is sig- 
nificant that the success of our country in providing one of the highest standards of living 
for the most people ever Is a democracy whose fundamental economy has been based on 
industry and technology. It is also significant that industrial arts education has had the 
mission as a part of education in this country to teach our youth about the industrial and 
technological elements of our culture. 

1, therefore, propose that the American Industrial Arts Association initiate action 
immediately to conduct during 1975-1976 a new Man/'Society/Technology Forum Series 
with the goal of developing at local, state, and national levels projections and plans for 
the American Industrial Arts Association for the next century. I further propose that 
the 1975-1976 Man/Society/Technology Forum conclude its work at a 1976 International 
Conference with reports of work and studies projecting our Association and its work to 
the next century, the year 2000, and beyond. 
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Chairman, James J. Mooney; Presenter, Stanley Kasprzyk; Recorder, James F. 
Snyder; Hosts, A.O. Brown, III, Henry Siodl 

4.4.3 AIAA :. .277 

AIAA — "Simiulated Wood Furniture Components Through Plastic Technology" 

Chairman, W. A. Downs; Presenters, Gary Weede, Franzie Loepp; P.ecorder, 
William Landon; Host, Stanley Grr^sinan 
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4.4.4 AIAA 188 

AlAA — "Environmental Education" 

Chairman, Kenneth McLea; Presenter, Frank' L. Maraviglia; Recorder, E. Lee 
Weir; Host, William Stairwalt 

4.4.5 AIAA 369 

AIAA — "Identifying and Implementing the Industrial Technologies" 

Chairman, John E. Falls; Presenter, Rex A. Nelson; Recorder, John Previti; 
I loot, Richard Mornchek 

4.4.6 AIAA 269 

AIAA — "Cast Metals — Industrial Arts and Environmental Education" 

Chairman, Cecil E. Sanders; Presenter, Clay E. Quaife; Recorder, Franklin 
Beto; Host, William Starr 

4.4.7 ACIAS 

ACIAS— "Guidelines for Industrial Arts in Career Education — Implications for 
Practice" 

Chairman, Robert Woodward; Panelist, Task Force Committee; Recorder, Bill 
Studyvin; Host, George James 

4.4.8 ACIATE , . . . ' 84 

ACIATC— "Learning through Verbal and Non- Verbal Instructional Media in Indus- 
trial Arts" 

Chairman, Paul V ,, DeVore; Presenter, EverettN. Israel; Recorder, Edward T, 
Donnelly; Host, Drewie Jenkins 

4.4.9 AIAA 306 

AIAA — Workshop on Newspaper Writing 

[Presenter, Colleen Stamm 

4.6.1 AIAA 

AIAA — "Poverty' and the Urban Environment" 

Chairman, Alvin E. Rudisill; Presenter, James J. Kirkwobd; Recorder, Fred 
Zimmerman; Host, Ron Thuma 

4.6.2 AIAA 193 

AIAA — "Environmental Education — Implications for Industrial Arts" 

Chairman, Donald P. Lauda; Presenters, Environmental Education Committee; 
Recorder, George Ferns; Host, Floyd Bailey 

4.6.3 AIAA 401 

AIAA — "The Environment in an Urban Society" 

Chairman, Ernest G. Berger; Presenter, Robert W. Armbrust; Recorder, 
Walter Grainger; Host, Fred Todora j 

4.6.4 AIAA 373"^ 

AIAA — "Technological Literacy" 

Chairman, Thomas J. Brennan; Presenter, C. Dale Lemons; Recorder, James 
D. Dixon; Host, Charles Story 

4.6.5 AIAA 272 

AIAA — "Plastic Technology for the Urban Society" 

Chairman, James E. Good; Presenter, George A. Olseii; Recorder, James Vere; 
Host, Frederick Gross 

4.6.6 AIAA • 265 

AIAA— "Glassmaking in the High School" 

Chairman, Charles Lykens; Presenter, Richard Boyle; Recorder, ElipADickens; 
Host, Josh Conwell ' " ~ 

4.6.7 AIAA 291 

AIAA — "Powi^r Technology in the City Schoc' 

Chairman,, Vincent Kuetemey<!r; Pre sen v:", ?org= .Samson, Leigh Weiss; 
Recorder, James Olmstead; Host, Bruce LoVi:-.' .lielllon 

4.6.8 AIAA • . '.292 

AIAA — "Urban Transportation Environment" 

Chairman. Bernard Dutton; Presenter, Louie Melo; Recorder, Harvey E. 
Morgan; Host, Martin Surcek 

4.6.9 ACIATE • . 93, 97 . 

ACIATE — "Tec'iinology, the Environment and Urban Education" 

Chairman, Arnold Piersall; Presenters,. Stanley F. Kasprzyk, Lee H. Smalley; 
Discussion Leader, John R. Lindbeci.; Recorder, Earnest L. Delgado 
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4.6.10 ACnSIA 36, 38, 42 

ACl^SIA — "The Kole of Industrial Arts in Career Hclucation at the l^Iementary 
School Level" 

Chairman, T. Gardner Boyd; Panelists, William A. 1>:)\\tis, Joseph L. English, 
Harold Gilbert; lleacters, William K. Moots, Norma lleasley 
.4.6.11 ACIASAO 

AC! ASAO — Special Session: Newsletter Editors — "Problems in Publishing a 
Newsletter" 

Chairman, Robert K. Phelps; Presenters, Harold J. Winbum, Richard L. Nelson; 
Host, Joe Richards 

4.7.1 AIAA 150, 152, 409, 411 

A\AA — "A Model for Technology for the Urban Society" 

Chairman, John Fecik; Panelists, Glen Thatcher, Nathan Weis, Clifford Elling, 
Melbourne Van Nest; Recorder, Gordon Gavin; Hosts, Floyd Bailey, Dale Hinds 

4.7.2 AIAA 378 

AIAA — "Secondary Exploration of Technology Project" 

Chairman, D. D. Nothdurft; I^resenter, Harvey Dean; Recorder, Lee Carter; 
Host, M. 'James Bensen 

4.7.3 AIAA . . . .' 248 

Chairman, James O. Reynolds; Presenter, Caarles E. Campbell; Recorder, 
Kennetli Wilson; Host, Erme^.e RaffacIIi 

4.7.4 AIAA 198 

AIAA — "Air-Land Pollution in thf^ Environment" 

Chairman, Paul Kuwik; Precenter, Leslie U. Hawkins; Recorder, James LaRue; 

Host, Cale Yates, Jr. • 

4.7.5 _ AIAA 145 

AIAA — "Technology Through Construction" 

Chairman, John V. Gallajher; Presenter, E. Keitli Blankenbaker; Recorder, 

CharJes A. Grace; Host, Knud Jensen 

4.7.6 AIAA 284 

AIAA — "The Metric System and Technology" 

Chairman, Kenneth T. Smith; Presenter, Jeffrey V. Odom; ilecorder, William 
Kemp; Host, William Sanders 

4.7.7 AIAA 

AIAA — "Skylab and Manufacturing" 

Chairman, Kenneth L. Schank; Presenter, Harry B. Herzer, III; Recorder, 
William Gassert;T-1ost, Earl Smith 

4.7.8 AIAA .413- 

AIAA — "The Management and Utilization of Solid Waste — A Problem in the Urban 
Environment" 

Chairman, William S. Scarborough; Presenter, James V. Bernardo; Recorder, 
Ralph Dirk sen; Host, John IngersoII 

4.7.9 AIAA - — 

AIAA — "Technology Through Communication" 

Chairman, John Michaels; Presenter, Richard G. BentJey; Recorder, William 
. Heasley; Host, John Karsnitz 

,4.7.10 AIAA . , 296 

AIAA — "Technology Through Power and Transportation" 

Chairman, Edward Taylor; Presenter, Norman L. Asper; Recorder, Lambert 
K. Sai'nr; Host, Donald W. Kinzy 

4.7.11 AIAA ?i 251 

AIAA — "Technology Through Manufacturing" 

Chairman, Thomas O'Biien; Presenter, W. D. Umstattd; Panelists, J. Russell 
Kruppa, Roger Vicroy; Recorder, Lorimer Bjorklund; Host, Lawrence Fleming 

4.7.12 ACESIA 
ACESIA Business Meeting 

Chairman, WilUam Hoots; Host, W. U. Miller 
4.9.2 AIAA 

AIAA — Delegates Meeting 

Chairman, Paul EieVore; Recorder, Edward Kabakjian; Hosts, Joseph Littrell, 
■ Frederick D. Kagy . 
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5.3 AIAA 22 

AIA A — General Session No. 3— "The Student in the Urban Society" 

Chairman, Kenneth VV. Brown; Presenter, Harold Spears; Recorder, Richard 
Vasek; Hosts, i_orin V. Waitkus, Henry I,onts, Officers of ACIAS 

5.4 AIAA ■ 469, 472 

AI/\A Teacher Recognition Program 

Chairman, William Landon; Speaker, I>3nald Maley; Hosts, Drewie Jenkins, 
Charles Bowman 

5.6.1 AIAA 

AIAA — "Session HI Discussion: Implications for Industrial Arts Derived from 

General Session on the Student in the Urban Society" 

Chairman, C. Blair MicLean; Keacters, Lorin V. Waitkus, Kenneth Schank, 
Dalton Smart, Kenneth Stough; Recorder, Dennis Herschbach; Hosts, Alan Keeny, 
Alan Brown 

5.6.2 AIAA 4 .8 

AIAA — "The Demands and Desires of Students in an Urban Society" 

Chairman, John J. Geil; Presenter, Kevin W. Kist; Recorder, Michael Spears; 
Host, Joseph Rubin 

5.6.3 AIAA 422 

Chairman, Robert C. Harris; Presenter, Larry Heath; Recorder, La Verne 
Crawford; Host, Horace Mayo 

5.6.4 AIAA 320 

AIAA — '-Industrial Arts for Handicapped Students" 

Chairman, Everett Sheffield; Presenter, William D. Wargo; Recorder, Charles 
Wentz; Host, Lowell Hudson 

5.6.5 AIAA • 153 

AIAA — ''Technological In-Life Behaviors: Focus on the Texas Industrial Arts 
Curriculum Study" 

Chairman, Homer B. Towns; Presenter, John Ballard; Recorder, James F. 
Pales; Host, Fd Paloncy 

5.6.6 AIAA . . 138, 253, 264, 268 

AIAA — "Industry Contributes to Career Awareness" 

Chairman, Harold Gilbert; Presenters, Leon Harney, Wayne Wona^ jtt, Harold 
G. Gilbert, Lee Carter; Recorder, Tony Maggio; Hosts, Michael Morton, 
Tiniotliy \ ounger ■ ' 

5.6.7 AIAA 2C4 

AIAA— 'Developing Educational Games for Industrial Arts Classes" 

Chairman, Ralph Ressler; Presenter, Thomas Wright; Recorder, John Murphy; 
Host, Ralph Dyson 

5.6.8 AIAA ' ' . .. ,v. . . . -306 

y\IAA — "Workshop on Magazine Article Writing" 

Presenter, Colleen Stamm; Host, G. Ernest Heegard 

5.6.9 ACIATE 100, 102 

ACIATE — "The Early Adolescent Student in an Urban Society" 

Chairmen, Donald G. Lux, Daniel L. Householder; Presenters, John P. Schenck, 
Alan R^uess; Panelist, Joseph J. Carrell; Recorder, Keith C. Finkral; Hosts, 
Robert E. Burkart, W. P. Norton 

5.6.10 ACIAS 64, 78, 80 

ACIAS — "Supervisors Techniques for Implementing New Approaches in Construc- 
tion, Communication, Power and Transportation, and Manufacturing" 

Chairman! Tom Hughes; Presenters, John Bonfadini, Jerry D. Hardy, George 
Litman; Recorder, Paul Wigh-^Tian; Host, Richard Williamson 

5.6.11 AIAA 387 

AIAA — "Manning your Plant in an Era of Changing Technology" — f 

Chairman, Clarence H. Preitz; Presenters, Earl Sundeen, Edward Carman, 
C. Eugene Strandberg; Recorder, John Sheehan; Host, William Norcross 

5.6.12 ACESIA 

ACESIA — "Technology for Children — Classroom Demonstration" 

Chairman, Richard B. Hamack; Panelists, Children and Teachers; Hosts, 
Harold Gould, Raymond Vladyka 
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5.7.1 AIAA 426 

AIAA — "Disadvantaged/Handicapped Students in an Urban Society" 

Chairman, Peter Jackson; Presenter, C. R. Anderson; Recorder, Frank Cackow- 
ski; Host, Duane Martens 

5.7.2 AIAA 140 



AIAA — "Industrial Arts and Career P.fldcation in the Middle School" 

Chairman, John Pollock; Preseriv>- , James E, Hanks; Recorder, George Litman, 
Jr.; Host, Fred Green 

5.7.3 AIAA 

AIAA — "Phase II Middle School Curriculum Pilot Study Programmatic Objectives 

and individualized Learning Packages" 

Chairman, Lambert K. Sailer; Presenter, Ray Bernabei: Panelists, Gary Bow- 
man, Lewis DiNunzio, Bernard Kensky, Robert Krayer; Recorder, Frank Gay- 
lord; Hosts, Daniel Stabile, Robert Mumford 



5.7.4 AIAA . , . . - , 432 

AIAA — "Student- Worker Characteristics in the Urban Society" 

Chairman. . onald Koble; Presenter, Neil C. Slack; 'Recorder, Charles Bunten; 
lljiit, Ike Strayer 

5.7.5 AIAA • 206 

AIAA — "Occupational Games for Disadvantaged Students" 

Chairman, Gerald Steele; Presenter, Robert Hildebrandt; Recorder, Carlisle 
Anderson; Host, Louis Bazzeua 

5.7.6 AIAA 325 

AIAA — "One Step Toward Independence for Slov Learners" 

Chairman, Charles E. Shoemaker; Presenter, Robert K. Marshall, Paul Stani- 
szewski, James Pittilla; Recorder, J. Russell Kruppa; Host, Shelvy Johnson 

5.7.7 AIAA 437 

" AIAA — "Teacher Education and i>e Culturally Different Student" 

Chairman, Bently Robison; Presenter, Luther. Burse; Recorder, William Skelly; 
Host, Charles Pinder 

5.7.8 AIAA ■ 442 

AIAA - "The Student in rhe Urban Society" 

Chairman, James McCrystal; Presenter, Charles A.Grace; Recorder, Lorimer 
BjorkJund; Host, Tom O'Brien 

5.7.9 AIAA . .' r 396 



AIAA — "Technology and the Elementary Student" 

Chairman, Roger A. Vicroy; presenter, Robert D. Weber; Recorder, Gilbert 
Dyke; Host, Lee Carter 

5.7.10 . AIAA 

AIAA - "Tb i Future Role of Industrial Arts" 

Chairn.an, Edward Kabakjian; Presenter, Mike Russo; Recorder, James Snyder; 
Host, Floyd Bailey 

5.7.11 AIAA . . 129, 131, 262, 302 

AIAA — "Solving Urban Problems Through Curriculum in Space Technology" 

Chairman, Harolo Mehrens; panelists, Clarence Ash, Wiiiiam E. Hugger^ 
Rayford Harris, Arvid Van Dyke; Recorder, Morris Gordon; '-^osts, Williar- 
Burton, Chauncey Ragfield 

5.7.12 AIAA ■ 353 

AIAA — "New Dimensions in Industrial Arts Teacher Evaluation" 

. Chairman, Charles Teryek; Presenter, Raymond G. Wasdyke; Discussants, 
Jerry Striechler, William Alexander; Recorder, Richard T. Thornton; Host, 
Vincent Walencik 
5.8 AIAA 

AIAA — "Hearings on Guidelines for Career Education for Industrial Arts" 

Co-chairmen; Fred Kigy, Rutherford Lockette; Hosts, RoDertPyle, Dale Staley 

6.2 AIAA 29 

AIAA General Session No. 4— "Educational Reform (Models) in the Urban Society" 
. Chairman, James Hammond; ^Presenter, Edward J. Meade, Jr.; Recorder, 
Lorin V. Waitkus; Hosts, Andrew Baron, Mark Lindsay; Recorder, Donald 
Wilson; Hosts, George Haney, Harry Sheally 
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6.3.1 AIAA 

AIAA — '/Session IV Discussion: Implications for Industrial Arts Derived from- the. 
General Session on r-;ducation Hefonii (Models' in the Urban Society" 

Chairmnn, Kaii Gcttle; Keacters, II. James Kokusek, Hdward D. Rzowski, 

Lowell Anderson, Alan Keenv 

6.3.2 AIAA .' 163 

AI AA — "Ivducational Reform through Performance-Based Curriculum" 

Chairman, John B. Tate; Presenter, A. I^^an Haucnstein; Recorder, William 
BrowTi; Host, Raymond Laws 

6.3.3 AIAA. 227 

AIAA— "American Industrial Development— An Interdisciplinary Approach" 

Chairman, Harvey R. Dean; ^Presenters, Nick Teig, Philip . Nelson; Re- 
corders, Harold Bretz, Jr., C. J. Colton; Host, Jerrv Drennan 

6.3.4 AIAA ; 447 

AIAA — "Social, Cultural, and Career Perspectives of Industrial Arts in che.Urban 
Lnvironment" 

Chairman, John B. Gradwell; Presenter, Julius Paster; Recorder, Bill Cady; 
Host, Bert Mosier 

6.3.5 AIAA :52, 458 

AIAA — "Potential of Industrial Arts in an Urban Setting" 

Chairman, Clyde M. Hackler; Speakers, EdwardH. White, Jr., Robert J. Gelina; 
Rcco'/der, J. Barrv DuVall; Host, Joseph Sagona 

6.3.6 ALAA . . . ' - . 217 

AIAA — "Individualized Instruction — A Model for R.eform" 

Chairman,. Arthur Rosser; Speaker, Adam Pfeffer; Recorder, Lewis Schall, 
Jr.; Host, Michael Dyrenfurth 

6.3.7 AIAA 218 

AIAA — "Self- Instruction Materials as an Educational Model" 

Chairma I, Talmage Young; Presenters, Holland Ii. Boaz, Al Papp; Recorder, 
Alan Robv rts; Host, Ronald Gubaca 

6.3.8 AIAA -329 

AIAA— "A Curriculum in Industrial Arts — Special f-ducation" 

Chairman, William L. Dugger; Panelists, Stephen Hritz, Robert Thrower, 
J. Russell Kruppa; Recorder, Robert I'reemar.; "lost, John Brown 

6.3.9 ACi-.SlA - 45 

ACLSIA— "A Technological Exploratorium K-6" 

Chairman, F. M. Miller; Presenter, Norma Heasley; Recorder, Frances Biz- 
lewicz; Host, Richard Wood 

6.3.10 ACIATE 104 

ACIATE- "Differentiated Student Teaching" 

Chairman, Wayne Zook; Panelists, Luvem R. Eichoff, Wayne Zook; Recorder, 
Franzie Loepp; Host, Gary Weede 

6.3.11 AIAA 221 

AIAA — "Industrial Arts and thn Open Learning Environment." Roiindtable discus- 
sion on the form of industrial arts in the open school 

Chairman, David L. LjPue; Presenter, Tom Keck; Recorder, Bruce Howard; 
Host, Frank Lesieur 

6.3.12 AIAA 357 

AIAA — "Industrial Arts Teacher Education Experience in an Urban Setting" 

Chaim, Clarence L. Heyel; Presenters, ."ohn Humbert, William Harvey; 
Recoid' , Donald Moon; Host, Ronald Kerr 
6.4 ACIA-.E 

ACIATE Executive Committee M'*' ing 
Chairman, Willis E. Ray 

6.5.1 AIAA :06" 

AIAA — '^'orkshop for K^wslf tter and Journal Editors 

Presenter, Colleen Stamm 

6.5.2 AIAA .463 

AIAA- "Educational Reform through Mini-Parks" 

Chc'irman, Robert J. Gelina; Presenter, Robert M. Nogueira; Recorder, Gerald 
Rau; Host, Jere Rentzel ' 
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AIAA 35S 

AIAA— "IM'aciical r-xpericnccd-Rasc Orientation to Tcacliing in thclJrbanSociety" 

C'.hairniar., Herbert Siegcl; Presenters, Leslie II. Cochran, Harold Kesniclc: 

Recorder, Pred Scliumni; I lost, Kohert i leaiii 

.6.5.4 AIAA 255 

AIAA — "Industrial Arts tlirougli Kesearch and Development" 

C:iiairninn, Paul I'hompion; Presenter, Ralph R. Pandolfi: Recorder, lloward 

ShuU; Host, John I.ucas 

6.5.5 AIAA 117 

AIAA - "Accountability (PP[3S)" 

Chairman, Richard A. Yorndran; Presenter, Ivan Valentine; Recorder, Neill 
Slack; Host, Larl Murphy 

6.5.6 AIAA . 176 

AIAA — "A Model for Pducation in an i-mergent Society" 

Cliairman, Clifton P. Campbell; Presenter, 'I'om H. Taylor; Recorder, James 
Vere; Hosts, Roger Matheson, John R. MeMahon 

6.5.7 AIAA . . \ • • • 231, 232 

AIAA — "Interdisciplinary Cluster Teaching" 

Chairman, George Oitlow; Panelists, Norman Metzger, Blmer J, Bcrkcbile, 
RoI:)ert King, William I^. I<ohrer, Barry L. Kauffman, Michael Shank, H. Stanley 
Charles, Linda R. Peacock, Kenneth Lrnest, Doris Herr, Kenneth 3. Hirneisen; 
Recorder, Ben Olena; Hosts, William Starr, Thov.ias MacIlAven 

6.5.8 ACIATP 

AIAA — "A Model for Education Reform in Teacher Education" 

Chairman, Andrew Quinn; Presenters, 13. L, Jelden, La wrenceS. Wright; Hosts, 
W. R, F.rwin, J. Max Lubbers 

6.5.9 AIAA 

Conference Lvaluation and Planning 
Chairman, Howard C. McKinrley 

6.5.10 ACLSIA ■ . . . ' 55 

ACF.SIA - "Technology for Children" 

Chairman, Don HoffmJ\nn: Presenter, Richard B. Harnack; Host, Josc /li LUiott 

6.6 ALAA 

ANNUAL BUSINESS MLLTING 

Chairman, Paul DeVpre; Recorder, Tidward Kabakjian; I ioscs, Norman Roberts, 
Karl Gettle 

6.7 AIAA 
AIAA BANQUliT 

Presiding, Paul DeVore; Toastmaster, P. Jack Young; Pntertainment, Greater 

AtlantiG-City-Ghapter Choirs of S.P.n.B.S.Q,!:.A,; Hosts, Karl Gettle, William 

Richardson, Robert Sharp, Gary Bell, Heniry Johnson 
7.1 AIAA ■ 
AiAA Executive Board. ' ■ 

Cliairman, Joseph Liirrell; R^^corder, Edward Kabakjian 
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